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Chuck Nace Ecological Risk Assessor EPA (212) 637-4164 | (212) 637-4360 | nace.charles@epa.gov
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Brendan MacDonald

RI Task Leader
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Jose Reyes

Field Team Leader

(787) 722-5409
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James Torres
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Remedial Project Manager
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Hydrogeologist
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EPA Remedial Project Manager
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CDM Site Manager
Michael Valentino, PG

EPA QA Officer
William Sy or Designee

EPA Project QA Officer
Sergio Lopez-Luna

Remedial Investigation Task Leader

Brendan MacDonald, PE

CDM Health & Safety Manager

Shawn Olivera
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Michael Valentino, PG Hydrogeologist
Hermes Chacon: Field Geologist
James Torres: Field Sampler

CDM Analytical Services Coordinator
Scott Kirchner
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QAPP Worksheet #6
Communication Pathways
Communication Drivers | Responsible Entity Name Phone Procedure
Number

Point of Contact with EPA CDM Site Manager (SM) | Michael (787) 722-5406 | All information about the project will be sent to EPA RPM by the
RPM Valentino SM. Field changes will be discussed with the EPA Remedial

Project Manager (RPM) prior to implementation.
Point of Contact with EPA Remedial Project Carlos O'Neill (787) 977-5821 | All information about the project will be sent to PREQB RPM by
PREQB Manager (RPM) the EPA RPM. Field changes will be informed to the PREQB

RPM by the EPA RPM.

Manage Remedial CDM RI Task Leader Brendan (787) 722-5410 | Act as liaison to SM concerning RI activities. Daily

Investigation Tasks (RITM) MacDonald communication with project team and SM. Communicate

implementation issues to Field Team Leader

QAPP changes in the field FTL Jose Reyes (787) 722-5409 | Notify RITM immediately and complete a Field Change Request

(FCR) form and/or corrected worksheets. Distribute FCR forms
to distribution list (Worksheet #3).
CDM RITM Brendan (787) 722-5410 | Notify EPA RPM, CDM SM and Analytical Services Coordinator
MacDonald (ASC) of delays or changes to field work.
EPA RPM Carlos O’Neill (787) 977 -5821 | EPA RPM will notify PREQB RPM of delays or changes to field
work.

Completion of daily FTL Jose Reyes (787) 722-5409 | Complete on a daily basis and submit to SM and RITM. SM will

summary reports forward to EPA RPM upon request.

Field corrective action CDM RQAC, auditor, Jose Reyes (787) 722-5409 SM, RITM, FTL, Regional Quality Assurance Coordinator
RITM, FTL, and field (RQAC) or auditor determines the need for corrective actions.
team Corrective actions may also be identified by the field team. FTL

initiates corrective action on identified field issues immediately or
within RQAC recommended timeframe.

Booking of analytical FTL Jose Reyes (787) 722-5409 | Submit request to ASC before the timeframe below

Final Quality Assurance Project Plan
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Communication Pathways

Communication Drivers

Responsible Entity

Name

Phone
Number

Procedure

services

Analytical Services
Coordinator

Scott Kirchner

(732) 225-7000

Book Division of Environmental Science and Assessment
(DESA) and Contract Laboratory Program (CLP) analytical
services 3 weeks ahead of sampling.

Notification of analytical
issues

Analytical Services
Coordinator

Scott Kirchner

(732) 225-7000

Notify FTL of any sample collection/ shipment issues. Notify
Regional Sample Control Center (RSCC), DESA laboratory or
subcontract laboratory to initiate corrective action.

and data management
planning

RSCC Adly Michael (732) 906-6161 Notify ASC or CLP coordinator of sample shipment or laboratory
issues.
Facilitate Database setup Field Team Leader (FTL) [ Jose Reyes (787) 722-5409 | Provide sample location, sample ID, and analysis information

prior to sample collection. Provide information on sample and
analytical reporting groups; and types of report tables required
for project.

to analytical data quality
including ability to meet
reporting limits, and usability
of data

Coordinator or
Laboratory Project
Manager

Analytical services support | ASC Scott Kirchner | (732) 225-7000 | Act as liaison with RSCC for CLP laboratories, with John Birri for
DESA and with subcontract laboratory(ies).

Facilitate data management | FTL Jose Reyes (787) 722-5409 | Provide electronic survey data. Transmit sample tracking
information to data manager by the completion of each sampling
case.

Reporting of issues relating | Laboratory QA TBD TBD Communicate to SM or Scott Kirchner (ASC) as appropriate.

Data Assessor

Scott Kirchner

(732) 225-7000

Communicate to SM or ASC as appropriate. Document situation
and effect in a data quality report prepared prior to evaluation of
data/technical memoranda/RI report.

Final Quality Assurance Project Plan
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QAPP Worksheet #6
Communication Pathways
Communication Drivers | Responsible Entity Name Phone Procedure
Number

QAPP amendments EPA RPM Carlos O’Neill (787) 977-5821 Must approve QAPP and any amendments to the QAPP before
they are implemented. Inform PREQB of any amendments to the
QAPP.

SM Michael (787) 722-5406 | Initiate QAPP amendments in consultation with EPA RPM.
Valentino Submit QAPPs prior to field work. Document approvals and

informs FTL and RQAC of approvals.

Safety decisions; reporting | Health and Safety Officer | Jose Reyes (787) 722-5409 | Implement Health and Safety Plan (HSP) recommended

of safety issues; tailgate
safety meetings

changes due to changes in field conditions in conjunction with
CDM’s Health and Safety Manager, Shawn Oliveira. Inform RITM
and SM of any changes. Hold daily safety briefings.

Final Quality Assurance Project Plan
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QAPP Worksheet #7

Personnel Responsibilities and Qualifications Table

Organizational Responsibilities Education and Experience
Name Title Affiliation Qualifications
Michael Valentino | SM CDM Oversees project and responds to EPA RPM. B.S. Geology; M.S. Hydrogeology; P.G. 21
Manages subcontractors. years experience in hydrogeological and
geological investigations.
Brendan RITM, FS Task CDM Oversees Rl and FS tasks and responds to SM | B 5. Materials Engineering; M.S.
MacDonald Manager (FSTM) Engineering Management, P.E., BCEE;
LEED® AP; 19 years experience in
environmental engineering
Joe Mayo Project Senior CDM Develop technical approach and provide B.A. Biology (Minor — Chemistry); M.S.,
Scientist guidance during the execution of field activities | Environmental Science; 19 Years
Experience in Environmental Investigations,
11 Years of PM experience.
Michael Valentino | Project CDM Provide guidance on the drilling program and B.S. Geology; M.S. Hydrogeology P.G. 21
Hydrogeologist analyze the geologic data for the Rl and FS years experience in hydrogeological and
Reports geological investigations.
Jeniffer Oxford Regional QA CDM Oversees adherence to QA requirements B.S., Natural Sciences; 8 years experience
Coordinator/ in analytical chemistry; 20 years experience
Project QA in environmental science; CHMM.
Officer
Shawn Olivera Health and Safety | CDM Oversees adherence to Health and Safety B.S. Chemistry; M.S. Environmental
Manager requirements Engineering; Certified Safety Professional
(#18988); Certified Industrial Hygienist from
the American Board of Industrial Hygiene.
Scott Kirchner ASC CDM Communicate with EPA RSCC, DESA B.S. Chemistry, Environmental Science
laboratory and subcontract laboratories; Certified Hazardous Materials Manager
manage data tracking, validation and data (CHMM), 19 years experience.
packages
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Personnel Responsibilities and Qualifications Table

Organizational

Responsibilities

Education and Experience

Name Title Affiliation Qualifications
Melinda Olsen Data Manager CDM Assist in database management, data tracking | Associates Degree; 15 years experience in
and field coordination data management.
Nai-chia Luke Risk Assessor CDM Perform human health and ecological risk M.S., PhD, Plant Physiology, 34 years
assessments experience.
Jose Reyes Field Team CDM Oversees all field investigation activities Associate Degree in Civil engineering and
Leader Surveying. 17 years field experience.
Hermes Chacon Field Geologist 1 | CDM Performs field investigations B.S. Geology, 17 years of environmental
Subcontractor experience
Pat Connelly Field Geologist2 | CDM Performs field investigations B.S. Geology; 2 years field experience.
James Torres Field Sampler CDM Performs field investigations High School Diploma, 7 years of field
Subcontractor experience.

Final Quality Assurance Project Plan
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QAPP Worksheet #8
Special Personnel Training Requirements Table
Project Specialized Training Training Personnel/Groups Personnel Titles/ Location of Training
Function Training Provider Date Receiving Training Organizational Records/Certifications
Affiliation
All Field 40-hour Occupational |40 hour - EPA or various All field team members CDM staff, CDM Health and Safety
Activities Safety and Health vendor; 8-hour web- subcontractors (H&S) database and on site
Administration based or CDM
(OSHA) Training and | training and on-site
Annual 8 hour safety briefings
refresher
All Field Site Supervisor CDM H&S Manager | various FTL, site H&S officer FTL, site H&S officer CDM H&S database and on
Activities Training site
Sample Trained in EPA On-site training various CDM staff (Field samplers | FTL, Geologists, CDM
Collection Comprehensive and geologists) scientists
Environmental
Response,
Compensation and
Liability Act
(CERCLA) QA
sampling methods,
Multiport well
installation and
sampling procedures
Field testing
procedures
Sample Trained in EPA Laboratory on-site | various Subcontract laboratory Laboratory personnel Laboratory
Analysis analytical methods and vendor training personnel - TBD
Data Data validation non- EPA and on-site various Data validators Data Validators (EPA, EPA and CDM
Validation Routine Analytical DESA and/or CDM)
Services (RAS) and
non-RAS data
CDM

Final Quality Assurance Project Plan
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QAPP Worksheet #8
Special Personnel Training Requirements Table
Project Specialized Training Training Personnel/Groups Personnel Titles/ Location of Training
Function Training Provider Date Receiving Training Organizational Records/Certifications
Affiliation
Data Review/ | None, performed by CDM various CDM chemists All personnel used for CDM
Assessment | experienced chemists project data review
QA Audits EPA G-7 auditor CDM various CDM auditors Jeniffer Oxford, RQAC | CDM
training and/or designee
Self SA training CDM QACs various project personnel All project staff CDM
Assessments
(SA)

Other tasks requiring specialized skills and training will be performed by appropriately qualified subcontractors, such as: drilling, surveying, well
installation and aquatic surveyors. Training, certification and permit requirements will be outlined in separate scopes of work for each task.
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Project Manager: Michael Valentino

Projected Date(s) of Sampling: Summer - Fall 2007

Site Name: Maunabo Goundwater Contamination Site RI/FS Site

Site Location: Maunabo, Puerto Rico

Date of Session: December 7, 2006

Scoping Session Purpose: Technical Scoping Meeting

Name Affiliation Phone Number E-mail Address Project Role
Carlos O’Neill EPA (787) 977-5821 oneill.carlos@epa.gov Remedial Project Manager (RPM)
Fernando Rosado EPA (212) 637-4346 rosado.fernando@epa.gov Project Officer (PO)
Diana Cutt EPA (212) 637-4311 cutt.diana@epa.gov Hydrogeologist
Charles Nace EPA (212) 637-4164 nace.charles@epa.gov Risk Assessor
William Sy EPA (732) 632-4766 sy.william@epa.gov EPA QA Officer
Chloe Metz EPA (212) 637-4449 metz.chloe@epa.gov Risk Assessor
Jeanne Litwin CDM (212) 785-9123 litwinj@cdm.com Program Manager
Michael Valentino CDM (787) 722-5406 valentinom@cdm.com Site Manager (SM)
Nancy Rodriguez CDM (no RITM

longer with

CDM)
Joe Mayo CDM (212) 785-9123 mayojj@cdm.com Senior Scientist
Nai-chia Luke CDM 732-225-7000 luken@cdm.com Risk Assessor

Final Quality Assurance Project Plan
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QAPP Worksheet #9
Project Scoping Session Participants Sheet

Comments/Decisions:
EPA suggested adding contingency soil samples in the event that a source/facility is identified during groundwater screening.

Action Items: EPA will provide access to drilling locations, public supply wells, and a staging area. They will do this through contact with local utilities and the
municipal government.

Consensus Decisions:

Soil samples will be collected in the vadose zone at the source facility, if identified. The need for vapor intrusion sampling will be evaluated during field
activities for inclusion in the Human Health Risk Assessment. Indoor air and sub slab samples will be collected at 4 residences near the identified source
arealfacility, if indentified.

The field program will include reconnaissance activities, groundwater screening, monitoring well installation, existing public wells and new monitoring wells
sampling, sediment/surface water/seepage sampling, groundwater/surface water interaction analysis, synoptic and long term water level measurements,
aquifer testing, and ecological characterization. Two rounds of groundwater samples will be collected; the second round will be conducted three months after
the first round. Monitoring wells will be sampled for trace level VOC, TCL/TAL parameters, and water quality parameters. EPA recommended sampling for
monitored natural attenuation (MNA) parameters and water quality parameters during round 1 only.

Final Quality Assurance Project Plan
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QAPP Worksheet #10
Problem Definition

Problem Summary

Tetrachloroethylene (PCE) concentration above the maximum contaminant level (MCL) of 5 ug/L (micrograms per liter) has been detected in groundwater
samples from the Puerto Rico Aqueduct and Sewer Authority (PRASA) well Maunabo 1. Related chlorinated solvents were also detected, including 1,1-
dichloroethylene (1,1-DCE), cis-1,2-dichloroethylene (cis-1,2-DCE), and trichloroethylene (TCE). The MCL for 1,1-DCE of 7 pug/L was also exceeded.
Analytical data is needed to identify the source/s of the volatile organic compounds (VOCs) and define the plume with concentrations above the MCLs. Impact
of the groundwater contamination to surface water (Rio Maunabo) and sediment also needs to be determined. Concentrations of semivolatile organic
compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), target analyte list (TAL) metals and cyanide are needed to determine if additional
compounds exceed screening criteria. Additional data (i.e., lithologic logs, geophysical logs, synoptic water levels, MNA parameters, water quality readings,
and topographic data) are needed to evaluate the fate and transport of contaminants in groundwater and other impacted media.

Site Description

The Maunabo Area Groundwater Contamination site (a.k.a. the Maunabo Public Supply Wells site) (CERCLIS ID No. PRN000205831) is located in the
municipality of Maunabo, in the southeastern coastal area of Puerto Rico (18' 00' 20.6" N latitude and 65' 54' 19.5" W longitude) as shown in Figure 1. The
Maunabo Area Groundwater Contamination site consists of a VOC groundwater plume with no identified source(s) of contamination. The size of the plume of
contamination has not yet been determined.

The Maunabo Urbano Public Water System consists of four groundwater wells: Maunabo 1, Maunabo 2 (Bordaleza), Maunabo 3 (Calzada), and Maunabo 4
(San Pedro) as shown in Figure 2. All four public supply wells are finished to depths ranging from 80 to 125 feet below ground surface in the Maunabo alluvial
valley aquifer. This aquifer generally consists of poorly sorted sand, silt, clay, and gravel alluvium, including lenticular deposits of sand, gravel, and cobbles.
The regional direction of groundwater flow in the Maunabo basin is southeast toward the Caribbean Sea.

The Maunabo basin covers about 18 square miles, of which 3.5 square miles comprise an alluvial valley. This area is surrounded by hills ranging from 150 to
1,700 feet above sea level, except to the east where it is bounded by the Caribbean Sea. The area is drained by Rio Maunabo, which has headwaters at Cerro
LaTorresilla. Tributaries of Rio Maunabo head in the foothills to the north and south of this alluvial valley.

The Maunabo Urbano Public Water Supply System serves a total population of 13,988 people apportioned equally among the four wells (i.e., 3,497 per well).
Therefore, the contaminated wells in this system, Maunabo 1 and 4, serve almost 7,000 people. Wellhead Protection Areas are delineated for the public supply
wells, so the plume lies within a designated Wellhead Protection Area.

The limits of the Pandura Sierra Mountain Range run through the north and northeast region of this municipality, in which the Pandura and EI Sombrerito hills,

at the border with Yabucoa, are the highest elevations. With the exception of the before mentioned elevations, the rest of the territory of Maunabo is quite level.
It’s for this reason that geographically it is considered part of the Southern Coastal Valley.

Final Quality Assurance Project Plan
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QAPP Worksheet #10
Problem Definition

Environmental Background

In March 2002, the Puerto Rico Department of Health (PRDOH) ordered PRASA to close Maunabo 1 because the PCE concentration exceeded the federal
MCL of 5 ug/l. However, rather than close this well, PRASA opted to treat the groundwater with carbon filtration tanks at the wellhead. Since then, the
detections of PCE in raw groundwater samples from Maunabo 1 have exceeded the MCL on numerous occasions. Post-treatment samples, including tap water
samples collected along distribution system downline from Maunabo 1, indicate that PRASA's treatment has not always been effective and that contaminated
drinking water in this system is reaching the consumers. During an inspection in August 2004, PRDOH observed that the treatment cylinders at Maunabo 1
lacked the necessary filter medium.

In October 2005, EPA’s Site Assessment Team (SAT) 2 collected water samples in Maunabo Wells 1, 2, 3 and 4, and also in the distribution water line as
shown in Figure 2. The distribution samples were analyzed for Target Compound List (TCL) organic parameters, Base/Natural Acids (BNA), Pesticide/PCB
and TAL inorganic parameters including mercury and cyanide by the EPA Contract Laboratory Program (CLP). The data confirmed the presence of PCE and
cis-1,2-DCE in Maunabo 1 and in post-treatment samples along the distribution line. The results also confirmed the presence of 1,1-DCE in Maunabo 4, and
an unrelated compound, methyl tert butyl ether (MTBE), in Maunabo 1. Both 1,1-DCE and MTBE were detected in samples from the distribution system. No
detections were above MCL in this sampling event except for bis(2-Ethylhexyl) phthalate in Maunabo 3 which was detected at 6.5 ug/L above the MCL of 6
pg/L. Maunabo 2 and Maunabo 3 show "non-detect" background concentrations for PCE; cis 1,2-DCE; 1,1-DCE and MTBE.

In December 2005, the SAT 2 conducted an investigation of possible sources of groundwater contamination in Maunabo. Facilities that were investigated
include the former Maunabo Municipal Solid Waste Landfill (Maunabo Landfill), PRASA's Wastewater Treatment Plant located close to Maunabo Well 1, El
Negro Auto Body/Parts shop, Total Gas Station, Esso Gas Station, and five light industrial facilities operating under the auspices of the Puerto Rico Industrial
Development Corporation (PRIDCO). The locations are shown in Figure 3 except the Maunabo Landfill which is located off Route 759, approximately 1.5 miles
west of Maunabo 1.

The five PRIDCO industrial facilities are:

Centro de Acopio Manufacturing (CAM) - CERCLIS ID No. PRN000205858
Juan Orozco Limited, Inc. (JUA) - CERCLIS ID No. PRN000205861

Plastic Home Products (PHP) - CERCLIS ID No. PRN000205862

Puerto Rico Beverage (PRB) - CERCLIS ID No. PRN000205863

FEMA Storage Facility (SF) - CERCLIS ID No. PRN000205860

Based on the October and December 2005 data, there is insufficient information to conclusively determine the source of contamination of the local
drinking water supply wells. Table 1 shows the sampling summary.
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QAPP Worksheet #10
Problem Definition

Project Description
The objective of this RI/FS investigation is to determine the nature and extent of contamination in groundwater at the Maunabo site, in order to assess risks to
ecological and human receptors and to evaluate appropriate remedial alternatives. Specifically, the Rl is designed to collect information to:

®  Find the source/s of contamination

B Determine the rate and direction of groundwater and contamination movement

®  Find the extent of groundwater surface water, soil, and sediment contamination

B |dentify potentially responsible parties (PRPs)

Project Decision Conditions

® If the boundaries of groundwater contamination exceeding applicable regulatory criteria can be defined, then no further investigations will be conducted to
fully establish the contaminant boundaries and develop remedial alternatives.

®  |f the groundwater/surface interaction is determined, then corrective action to minimize human and ecological risks will be evaluated.

® I sediment contamination exceeds project action limits (see worksheet 15), then sediment remedial alternatives will be evaluated in the feasibility study.

®  |f the source/s of contamination is not determined, then CDM will confer with EPA to determine the future course of action.

®  |f the source/s of contamination is identified, CDM will collect soil and air samples in the source area, as stated in the work plan.

®  If subsurface soil contamination exceeds project action limits (see worksheet 15), then soil remedial alternatives will be evaluated in the feasibility study.

CDM
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QAPP Worksheet #11
Project Quality Objectives/Systematic Planning Process Statements

Who Will Use the Data?
EPA, PREQB, and CDM will use the data.

What Will the Data be Used For?

®  To determine the area, depth, and extent of groundwater contamination.

®  To determine if groundwater discharging into the surface water causes contamination of the water bodies and their sediment.

®  To evaluate the interaction of groundwater with surface water.

®  To determine if surface water criteria levels have been exceeded.

®  To determine if there is a potential current risk to human health or ecological risk from contaminated media at the site that exceed criteria levels
B To evaluate the potential for natural attenuation.

®  To determine the source of the groundwater contamination.

®  To determine the contamination of the soil at the source area.

What Type of Data are Needed?
The sampling program will include the following:

®  Monitoring Well and Municipal Public Supply Well Samples: Trace Level TCL VOCs, TCL SVOCs, methane, ethane, ethene, pesticides/PCBs, TAL metals,
and cyanide, nitrate/nitrite, sulfate, sulfide, ferrous iron, total organic carbon (TOC), total suspended solids (TSS), total dissolved solids (TDS), ammonia,
hardness, alkalinity and total Kjeldahl nitrogen (TKN).

B Surface Water Samples: Full TCL/TAL parameters (including trace VOCs), alkalinity, ammonia, hardness, nitrate/nitrite, TKN, sulfate, sulfide, chloride, pH,
TOC, TDS, and TSS

®  Groundwater Screening Samples: Trace VOCs with 24-hour turnaround for faxed results.

B Lithologic Sampling and Logging: Lithologic data for developing the conceptual site model (CSM).

B Source Investigation Soil Samples (contingent, Worksheet # 9): Full TCL/TAL parameters, pH, TOC, and grain size (50% of the samples for the grain size)

®  Sediment Samples: Full TCL/TAL parameters, pH, TOC, and grain size.

®  Air Samples (contingent, Worksheet # 9): Selected VOCs based on groundwater screening and monitoring well data.

®  Gamma Logging: Natural gamma logs to correlate with lithologic logs.
B Aquifer Testing: Slug test at selected monitoring wells. Limited pump test (contingency).
®  Field Indicator Parameters: Turbidity, temperature, oxidation-reduction potential (Eh), pH, dissolved oxygen (DO), and specific conductance.

®  Long Term Water Level Measurements: Continuous water levels from selected monitoring wells.

Final Quality Assurance Project Plan

R2-0000204



Maunabo Groundwater Contamination Site
Revision Number: 0

January 28, 2010

Page 24 of 188

" QAPP Worksheet #11
" Project Quality Objectives/Systematic Planning Process Statements

®  Synoptic Water Level Measurements: Elevation of groundwater table and groundwater flow direction.

®  Groundwater/Surface Water Interaction: Water discharge measurements.

®  Groundwater Seepage Samples: Trace VOCs, TCL SVOCs, pesticides/PCBs, and TAL metals, cyanide, alkalinity, ammonia, hardness, nitrate/nitrite, TKN,
sulfate, sulfide, chloride, TOC, TDS, and TSS.

B Passive Diffusion Bag Samples: Trace VOCs.

®  Ecological Field Investigation: General aquatic habitat conditions, vegetation cover, wildlife observation, surficial soil conditions, and indications of
environmental stress.

How “good” do the data need to be in order to support the environmental decision?

The project-specific action limits and quantification limits for each sampled media are specified on Worksheet #15 for the all contaminants of potential concern
(COPCs). In addition, data will support a risk assessment. All laboratory analyses will be performed by EPA’s Region || DESA laboratory, a CLP laboratory, or a
CDM subcontract laboratory. CDM will comply with EPA’s Field and Analytical Service Teaming Advisory Committee (FASTAC) policy for obtaining laboratory
resources. Data must meet the data quality objectives (DQOs) that have been specified for the site.

The EPA regional laboratory may not perform some of the analyses proposed for the samples to be collected at the site. For those analyses not available
through the CLP, CDM may have to use a subcontractor laboratory, however, CDM will follow the FASTAC procedures.

How much data are needed?
Refer to Worksheets #18 and #20 for full tables of analytical data needs. The following is a summary of the data needs for this RI/FS:

334 Groundwater Screening Samples: LDL VOCs, with 24-hour turn-around for faxed results.

5 Groundwater Seepage Samples: Groundwater seepage samples will be analyzed for trace level VOCs, TCL SVOCs, pesticides/PCBs, TAL metals, cyanide,
hardness, alkalinity, ammonia, nitrate/nitrite, TKN, sulfate, sulfide, chloride, TOC, TDS, and TSS.

5 Diffusion Bag Groundwater Seepage Samples: Diffusion bag groundwater seepage samples will be analyzed for trace level VOCs.

7 Surface Water Samples: Surface water samples will be analyzed for trace level VOCs, TCL SVOCs, pesticides/PCBs, TAL metals, cyanide, hardness,
alkalinity, ammonia, nitrate/nitrite, TKN, sulfate, sulfide, chloride, TOC, TDS, and TSS.

7 Sediment Samples: Sediment samples will be analyzed for full TCL/TAL parameters, grain size, pH, and TOC.

38 Monitoring Well Samples (2 rounds of 19 wells): Monitoring well samples will be analyzed for trace level VOCs, TCL SVOCs, pesticides/PCBs, TAL metals,
cyanide, chloride, methane, ethane, ethene, nitrate/nitrite, sulfate, sulfide, TOC, TSS, TDS, ammonia, alkalinity, hardness, and TKN. DO, Eh, turbidity, pH,
conductivity, temperature, and ferrous iron analysis will be conducted onsite.

8 Municipal Public Supply Well Samples (2 rounds of 4 wells): Municipal public supply well samples will be analyzed for TCL VOCs (trace), TCL SVOCs and
pesticides/PCBs, TAL metals, cyanide, chloride, methane, ethane, ethene, nitrate/nitrite, sulfate, sulfide, TOC, TSS, TDS, ammonia, alkalinity, hardness, and
TKN. DO, Eh, turbidity, pH, conductivity, temperature, and ferrous iron analysis will be conducted onsite.

24 Soil Samples: Soil samples will be analyzed for full TCL/TAL parameters, grain size (50% of the samples), pH, and TOC.
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QAPP Worksheet #11
Project Quality Objectives/Systematic Planning Process Statements

13 Sub-Slab and Indoor Air Samples: Sub-slab and indoor air samples will be analyzed for selected VOCs based on groundwater screening and monitoring
well data by the EPA Method TO-15 method by an EPA laboratory through the Flexibility Clause. The samples will be collected in the vicinity of the Maunabo
Contamination.

Lithologic Logs: 4-foot DPT soil cores will be collected at 10-foot intervals at 8 groundwater screening locations for lothologic logging to enhance the CSM and
to help select monitoring well locations

Natural Gamma Logs: Natural gamma logs will be run in the deep well of each monitoring well pair, and in the three supply wells to identify clay layers in the
overburden and to correlate with the lithologic logs.

Water Level Measurements: Two rounds of synoptic water level measurements will be collected from monitoring wells to calculate water elevations for
groundwater contour maps.

Long-Term Water Levels: Long-term water levels will be monitored in four shallow and four deep monitoring wells to evaluate temporal fluctuations in water
levels in response to precipitation and local pumping at the supply wells.

Aquifer Tests: Rising-head and falling-head slug test will be performed in 19 select monitoring wells to estimate hydraulic conductivity of the aquifer. Selected
wells will represent a variety of depths, lithology types, and locations across the site.
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QAPP Worksheet #11
Project Quality Objectives/Systematic Planning Process Statements

Where, when, and how should the data be collected?

The samples will be collected in the vicinity of the Maunabo Contamination Site as shown on Figures 5, 6, and 7. Figure 4 shows the project schedule.
Worksheets #17 detail the sampling program design and rationale. Worksheet #18 shows the sampling locations and methods. Worksheet # 21 provides the
SOPs that govern the various types of sampling. Sampling SOPs are provided in Appendix B.

Who will collect and generate the data?

CDM and subcontractors to CDM will collect the analytical samples that will be shipped to DESA, CLP, and/or CDM’s subcontract laboratory for analysis. A
drilling contractor will drill the boreholes and install the monitoring wells. CDM will perform the lithologic logging, water level measurement, field test kit analysis
gamma logging and slug test. A licensed surveyor will develop a detailed topographic map of the site and surrounding area and survey the location and
elevation of all monitoring wells that will be installed during the RI/FS. A cultural resources subcontractor will conduct a Phase IA survey of the local area. A
subcontractor will sample and dispose of investigation derived waste (IDW).

How will the data be reported?

Validated analytical data will be forwarded to CDM from DESA and/or CLP for evaluation and use in the Rl Report, human health risk assessment (HHRA),
screening level risk assessment (SLERA), and FS. Analytical data generated by laboratories under subcontract to CDM will be received in electronic and hard
copy and validated by CDM personnel. Following completion of all laboratory analysis and receipt of all electronic and hard-copy data, an Rl report will be
generated by CDM and submitted to EPA, and PREQB. CDM will use geographic information system (GIS) to facilitate spatial analysis of data and to generate
figures for reports and presentations. CDM will develop a CSM based on information collected from the geology, hydrogeology, and hydrology investigations.

How will the data be archived?

®  Preliminary data (Form 1s) will be faxed or e-mailed to CDM within the specified turnaround time.

® Data from CDM'’s subcontract laboratories will be received in electronic and hard copy format specified in the contract and validated by CDM personnel.
® Final CLP validated data will be submitted to CDM in electronic format and hard copy consistent with CLP deliverables.

®  Electronic data will be input into the project's database.

® EPA will archive CLP laboratory raw data.

® Hard copies of analytical data received by CDM will be archived in the project files and the RAC 2 document control system.

Final Quality Assurance Project Plan
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& Field Blanks

Matrix — Aqueous Groundwater Screening,
Surface Water and Monitoring Well Samples

Trace VOCs (24 hour TAT)

Analytical Group/Concentration Level

QAPP Worksheet #12a
Measurement Performance Criteria Table

Maunabo Groundwater Contamination Site

Revision Number: 0
January 28, 2010
Page 27 of 188

Sampling Procedure Analytical | Data Quality Measurement QC Sample and/or QC Sample
Method Indicators Performance Criteria® Activity Used to Assess | Assesses Error for
(DQIs) (MPC) Measurement Sampling (S),
Performance Analytical (A) or
both (S&A)
Technical Standard Operating SOMO01.2 | Precision RPD < 50%° Field Duplicates™ * S&A
Procedure (TSOP) 1-1, Surface with ABS < 5xCRQL
i o,

Water Sampling Stlrl\élcfgr Accuracy/Bias 60-140cfaol'sgz\éery for Surrogate Spikes A
PSOP 1, Passive Diffusion Bag water | Accuracy < CRQLs’ Equipment Rinsate Blanks S
Water Sampling Accuracy + 6 degrees Celsius Temperature Blank S
SOP 1-5, Groundwater Sensitivity < CRQLs’ Method Blank A
Sampling Using Bailers Completeness >90% Data assessment S&A

Comparability Similar Units (pg/L) Data Review - Compare S&A
SOP 1-9, Supply Well results from each round
(Tap Water) Sampling

Sensitivity Detection Limits meet Data assessment S
TSOP 3-1 Geoprobe sampling project quantitation limit

goals (PQLGs)°
Site-Specific Low Flow SOP
(App. A)
Notes:

1. Analytical criteria are outlined in the DESA SOPs and CLP statements of work (SOWs). If a subcontract laboratory is utilized, analytical criteria will be outlined in the

laboratory SOWS and SOPs.

2. RPDs (relative percent differences) will be calculated for all detected results. The absolute difference (ABS) will be calculated for results failing the RPD and where only one
result is detected or results fall below the CRQL. The ABS will be compared to 5 times the CRQL.
3. Only the field duplicate results will be affected by data validation or data assessment actions resulting from failure to achieve these MPCs.
4. Under method SOMO01.2, no matrix spike/matrix spike duplicate (MS/MSD) is required for VOCs.

5. See Worksheet # 15a and # 15f for sensitivity requirements and CRQL values.

6. The chemicals of potential concern (COPCs) include PCE, 1,1-DCE, cis-1,2-DCE, and TCE.
7. EPA CLP generated data is validated using the same data validation SOP and criteria.

SIM = Simultaneous lon Monitoring

TAT = turnaround time

For Worksheet #12 DESA requirements are included in Appendix G

Final Quality Assurance Project Plan
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Matrix — Aqueous Surface Water,
Monitoring Well Samples and Field
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Measurement Performance Criteria Table
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Blanks
Analytical Group TCL SVOCs
Concentration Level
Low
Sampling Procedure Analytical Data Quality Measurement QC Sample and/or QC sample
Method Indicators Performance Criteria® Activity Used to Assess | Assesses Error for
(DQls) Measurement Sampling (S),
Performance Analytical (A) or
both (S&A)

Technical Standard SOMO01.2 | Precision RPD < 50%° Field Duplicates™ * S&A
Operating Procedure Low water ABS < 5xCRQL
(TSOP) 1-1, Surface with SIM [ Accuracy/Bias 60-140% recovery Surrogate Spikes A
Water Sampling Accuracy < CRQLs’ Equipment Rinsate Blanks S
TSOP 1-5 Accuracy + 6 degrees C?Isius Temperature Blank S
Groundwater Seepage Sensitivity < CRQLs Method Blank A
Samples Using Bailers Completeness >90% Data assessment S&A

Comparability Similar Units (ug/L) Data Review - Compare S&A
TSOP 1-9, Supply Well results from each round
(Tap Water) Sampling Sensitivity Detection Limits meet Data assessment S

Project-specific Low
Flow SOP for
Groundwater (App. A)

PQLGS®

Notes:

1. Analytical criteria are outlined in the DESA SOPs and CLP statements of work (SOWs). If a subcontract laboratory is utilized, analytical criteria will be outlined in the
laboratory SOWS and SOPs.
2. RPDs (relative percent differences) will be calculated for all detected results. The absolute difference (ABS) will be calculated for results failing the RPD and where only one
result is detected or results fall below the CRQL. The ABS will be compared to 5 times the CRQL.
3. Only the field duplicate results will be affected by data validation or data assessment actions resulting from failure to achieve these MPCs.
4. Under method SOMO01.2, no matrix spike/matrix spike duplicate (MS/MSD) is required for VOCs.
5. See Worksheet # 15b and # 15g for sensitivity requirements and CRQL values.
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Measurement Performance Criteria Table

Matrix — Aqueous Surface Water, Monitoring

Well Samples and Field Blanks

Maunabo Groundwater Contamination Site
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. TCL
Analytical Group Pesticides
Concentration Level
Low
Sampling Procedure Analytical Data Quality | Measurement Performance QC Sample and/or QC sample
Method Indicators Criteria® Activity Used to Assess | Assesses Error for
(DQIs) Measurement Sampling (S),
Performance Analytical (A) or
both (S&A)
Technical Standard Operating SOMO01.2 | Precision RPD < 50%"° Field Duplicates® S&A
Procedure (TSOP) 1-1, Low water ABS < 5xCRQL
Surface Water Sampling Precision RPD < 40% Analytical Duplicates” A
Accuracy/Bias 50-150% recovery Surrogate Spikes A
TSOP1-5 5 Equipment Rinsate
Groundwater Seepage Accuracy <CRQLs Blanks S
Samples Using Bailers Accuracy * 6 degrees Celsius Temperature Blank S
SOP 1-9, Supply Well SenSlthlty < CRQLS5 Method Blank A
Sampling (Tap Water) Completeness >90% Data assessment S&A
Comparability Similar Units (ug/L) Data Review - Compare S&A
Project-specific Low Flow SOP results from each round
for Groundwater (App. A) Sensitivity Detection Limits meet Data assessment S
PQLGs

Notes:

1. Analytical criteria are outlined in the DESA SOPs and CLP statements of work (SOWs). If a subcontract laboratory is utilized, analytical criteria will be outlined in the
laboratory SOWS and SOPs.
2. RPDs (relative percent differences) will be calculated for all detected results. The absolute difference (ABS) will be calculated for results failing the RPD and where only one
result is detected or results fall below the CRQL. The ABS will be compared to 5 times the CRQL.
3. Only the field duplicate results will be affected by data validation or data assessment actions resulting from failure to achieve these MPCs.
4. Precision will be determined from the MS/MSD.

5. See Worksheet # 15¢ and # 15h for sensitivity requirements and CRQL values.
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QAPP Worksheet #12d
Measurement Performance Criteria Table

Matrix — Aqueous Surface Water, Monitoring
Well Samples and Field Blanks
Analytical Group TCL PCBs
Concentration Level
Low
Sampling Procedure Analytical Data Quality | Measurement Performance QC Sample and/or QC Sample
Method Indicators Criteria* Activity Used to Assess | Assesses Error for
(DQls) Measurement Sampling (S),
Performance Analytical (A) or
both (S&A)
SOMO01.2 | Precision RPD < 50%"° Field Duplicates” S&A

Technical Standard Operating Low water ABS < 5xCRQL
Procedure (TSOP) 1-1, Surface Precision RPD < 40% Analytical Duplicates® A
Water Sampling Accuracy/Bias 60-120% recovery Surrogate Spikes A

Accuracy < CRAQLs’ Equipment Rinsate Blanks S
TSOP 1-5 -
Groundwater Seepage Samples Accu.ra'lcly * 6 degrees Celsius Temperature Blank S

]

Using Bailers Sensitivity <CRQLs Method Blank A

Completeness >90% Data assessment S&A
SOP 1-9, Supply Well Sampling Comparability Similar Units (pg/L) Data Review - Compare S&A
(Tap Water); and results from each round

Sensitivity Detection Limits meet Data assessment S
Project-specific Low Flow SOP PQLGS®
for Groundwater (App. A)

Notes:

1. Analytical criteria are outlined in the DESA SOPs and CLP statements of work (SOWs). If a subcontract laboratory is utilized, analytical criteria will be outlined in the
laboratory SOWS and SOPs.

2. RPDs (relative percent differences) will be calculated for all detected results. The absolute difference (ABS) will be calculated for results failing the RPD and where only one
result is detected or results fall below the CRQL. The ABS will be compared to 5 times the CRQL.

3. Only the field duplicate results will be affected by data validation or data assessment actions resulting from failure to achieve these MPCs.

4. Precision will be determined from the MS/MSD.

5. See Worksheet # 15c and # 15h for sensitivity requirements and CRQL values.

Final Quality Assurance Project Plan

R2-0000211



QAPP Worksheet #12e
Measurement Performance Criteria Table

Well Samples and Field Blanks

Matrix — Aqueous Surface Water, Monitoring

Maunabo Groundwater Contamination Site
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TAL Metals,
Analytical Group Mercury and
Cyanide
Concentration Level
Low
Sampling Procedure Analytical Data Quality | Measurement Performance QC Sample and/or QC Sample Assesses
Method Indicators Criteria® Activity Used to Error for Sampling
(DQls) Assess Measurement (S), Analytical (A) or
Performance both (S&A)
Technical Standard Operating ILM05.4 | Precision RPD < 50%° Field Duplicates® S&A
Procedure (TSOP) 1-1, ABS < 5xCRQL
Surface Water Sampling ICP-AES | Precision RPD < 40% Laboratory Duplicates® A
TSOP 1.5 ICP-MS Accuracy/Bias 75-125% recovery Matrix Spikes A
Groundwater Seepage Accuracy < CRQLs® Equrgg:\thS{lnsate S
Samples Using Bailers
P ? Accuracy/Bias 80-120% Laboratory Control A

SOP 1-9, Supply Well . Samples
Sampling (Tap Water) Accuracy * 6 degrees Cslsms Temperature Blank S

Sensitivity <CRQLs Method Blank A
Project-specific Low Flow SOP Completeness >90% Data assessment S&A
for Groundwater (App. A) Comparability Similar Units (ug/L) Data Review - Compare S&A

results from each round
Sensitivity Detection Limits meet Data assessment S
PQLGS’

Notes:

1. Analytical criteria are outlined in the DESA SOPs and CLP statements of work (SOWs). If a subcontract laboratory is utilized, analytical criteria will be outlined in the

laboratory SOWS and SOPs.

2. RPDs (relative percent differences) will be calculated for all detected results. The absolute difference (ABS) will be calculated for results failing the RPD and where only one
result is detected or results fall below the CRQL. The ABS will be compared to 5 times the CRQL.
3. Only the field duplicate results will be affected by data validation or data assessment actions resulting from failure to achieve these MPCs.
4. Precision will be determined from the MS/MSD.

5. See Worksheet #15d and # 15i for sensitivity requirements and CRQL values.
ICP-MS

ICP-AES = inductively coupled plasma-atomic emission spectroscopy

Final Quality Assurance Project Plan
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QAPP Worksheet #12f
Measurement Performance Criteria Table
Matrix — Aqueous Surface Water and
Monitoring Well Samples
Alkalinity,
Analytical Group Ammonia and
TKN
Concentration Level
Low
Sampling Procedure Analytical Data Quality Measurement Performance QC Sample and/or QC Sample
Method Indicators Criteria® Activity Used to Assess | Assesses Error for
(DQIs) Measurement Sampling (S),
Performance Analytical (A) or
both (S&A)
Technical Standard Alkalinity- Precision RPD < 50%° Field Duplicates® S&A
Operating Procedure EPA 310.1, ABS < 5xQL
(TSOP) 1-1, Surface Precision RPD <40% Analytical Replicates and A
Water Sampling Ammonia — Duplicates”
EPA 350.1/350.2 | Accuracy/Bias 80-120% recovery LCS S
TSOP 1-5 Accuracy * 6 degrees Celsius Temperature Blank S
Groundwater Seepage TKN Sensitivit <QLs® Method Blank A
Samples Using Bailers EPA 351.2/351.4 y —
Completeness >90% Data assessment S&A
SOP 1-9, Supply Well Comparability Similar Units (mg/L) Data Review - Compare S&A
Sampling (Tap Water) results from each round
Sensitivity Detection Limits meet Data assessment S
Project-specific Low PQLGs®
Flow SOP for
Groundwater (App. A)

Notes:

1. Analytical criteria are outlined in the DESA SOPs and CLP statements of work (SOWs). If a subcontract laboratory is utilized, analytical criteria will be outlined in the
laboratory SOWS and SOPs.

2. RPDs (relative percent differences) will be calculated for all detected results. The absolute difference (ABS) will be calculated for results failing the RPD and where only one
result is detected or results fall below the CRQL. The ABS will be compared to 5 times the CRQL.

3. Only the field duplicate results will be affected by data validation or data assessment actions resulting from failure to achieve these MPCs.

4. Precision will be determined from the laboratory duplicate results.

5. See Worksheet # 15e and # 15j for sensitivity requirements and QL values.
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Monitoring Well Samples

Matrix — Aqueous Surface Water and

QAPP Worksheet #12g

Maunabo Groundwater Contamination Site

Measurement Performance Criteria Table
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. Hardness,
Analytical Group TDS and TSS
Concentration Level
Low
Sampling Procedure Analytical Data Quality Measurement Performance QC Sample and/or Activity QC Sample
Method Indicators Criteria® Used to Assess Measurement Assesses Error for
(DQls) Performance Sampling (S),
Analytical (A) or
both (S&A)

Technical Standard Hardness- Precision RPD < 50%° Field Duplicates® S&A
Operating Procedure EPA ABS < 5xQL
(TSOP) 1-1, Surface 130.1/130.2 | Precision RPD < 40% Analytical Replicates/ Duplicates” A
Water Sampling Accuracy/Bias 80-120% recovery LCS S

ILM05.4'or Accuracy + 6 degrees Celsius Temperature Blank S
TSOP 1-5 200.7 with - e Stivit <QLs’ Method Blank A
Groundwater Seepage calculation y —
Samples Using Bailers Completeness >90% Data Assessment S&A

TDS - Comparability Similar Units (mg/L) Data Review - Compare results S&A
SOP 1-9, Supply Well EPA 160.1 from each round
Sampling (Tap Water) Sensitivity Detection Limits meet Data Assessment S
TSS - PQLGS®

Project-specific Low EPA 160.2
Flow SOP for
Groundwater (App. A)

Notes:

1. Analytical criteria are outlined in the DESA SOPs and CLP statements of work (SOWSs). If a subcontract laboratory is utilized, analytical criteria will be
outlined in the laboratory SOWS and SOPs.
2. RPDs (relative percent differences) will be calculated for all detected results. The absolute difference (ABS) will be calculated for results failing the RPD and
where only one result is detected or results fall below the CRQL. The ABS will be compared to 5 times the CRQL.
3. Only the field duplicate results will be affected by data validation or data assessment actions resulting from failure to achieve these MPCs.
4. Precision will be determined from the laboratory duplicate results.

5. See Worksheet # 15b and # 159 for sensitivity requirements and QL values.
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Matrix — Aqueous Surface Water and

Monitoring Well Samples

Chloride, Nitrate,

QAPP Worksheet #12h
Measurement Performance Criteria Table

Maunabo Groundwater Contamination Site
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Analytical Group Sulfate, and
Sulfide
Concentration Level
Low
Sampling Procedure Analytical Data Quality Measurement QC Sample and/or Activity | QC Sample Assesses
Method Indicators Performance Criteria* Used to Assess Error for Sampling
(DQls) Measurement (S), Analytical (A) or
Performance both (S&A)

Technical Standard Chloride Precision RPD < 50%° Field Duplicates® S&A
Operating Procedure EPA 300.0/325.1 ABS < 5xQL
(TSOP) 1-1, Surface Precision RPD <40% Analytical Replicates/ A
water Sampling Nitrate Duplicates®

EPA 300.0/352.1 Accuracy/Bias 80-120% recovery LCS S
TSOP 1-5 Accuracy + 6 degrees Celsius Temperature Blank S
Groundwater Seepage Sulfate Sensitivit <QLs’ Method Blank A
Samples Using Bailers EPA y —

300.0/375.3/375.4 | Completeness >90% Data Assessment S&A
SOP 1-9, Supply Well Comparability Similar Units (pg/L) Data Review - Compare S&A
Sampling (Tap Water) Sulfide results from each round

EPA 376.1/376.2 | Sensitivity Detection Limits meet Data Assessment S
Project-specific Low PQLGs®
Flow SOP for
Groundwater (App. A)

Notes:

1. Analytical criteria are outlined in the DESA SOPs and CLP statements of work (SOWSs). If a subcontract laboratory is utilized, analytical criteria will be
outlined in the laboratory SOWS and SOPs.
2. RPDs (relative percent differences) will be calculated for all detected results. The absolute difference (ABS) will be calculated for results failing the RPD and
where only one result is detected or results fall below the CRQL. The ABS will be compared to 5 times the CRQL.
3. Only the field duplicate results will be affected by data validation or data assessment actions resulting from failure to achieve these MPCs.
4. Precision will be determined from the laboratory duplicate results.
5. See Worksheet # 15e and # 15j for sensitivity requirements and QL values.
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Monitoring Well Samples
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Measurement Performance Criteria Table

Maunabo Groundwater Contamination Site

Revision Number: 0
January 28, 2010
Page 35 of 188

Analytical Group TOC
Concentration Level
Low
Sampling Procedure Analytical Data Quality Measurement Performance QC Sample and/or QC Sample
Method Indicators Criteria* Activity Used to Assess | Assesses Error for
(DQIs) Measurement Sampling (S),
Performance Analytical (A) or
both (S&A)

Technical Standard EPA 415.1/415.2 | Precision RPD < 50%° Field Duplicates” S&A
Operating Procedure ABS < 5xQL
(TSOP) 1-1, Surface Precision RPD < 40% Analytical A
Water Sampling Replicates/Duplicates®

Accuracy/Bias 80-120% recovery LCS S
TSOP 1-5 Accuracy + 6 degrees Celsius Temperature Blank S
Groundwater Sensitivit <QLs’ Method Blank A
Seepage Samples y —
Using Bailers Completeness >90% Data assessment S&A

Comparability Similar Units (ug/L) Data Review - Compare S&A
TSOP 1-9, Supply results from each round
Well Sampling (Tap Sensitivity Detection Limits meet Data assessment S
Water) PQLGs®
Project-specific Low
Flow SOP for
Groundwater (App. A)

Notes:

1. Analytical criteria are outlined in the DESA SOPs and CLP statements of work (SOWSs). If a subcontract laboratory is utilized, analytical criteria will be
outlined in the laboratory SOWS and SOPs.
2. RPDs (relative percent differences) will be calculated for all detected results. The absolute difference (ABS) will be calculated for results failing the RPD and
where only one result is detected or results fall below the CRQL. The ABS will be compared to 5 times the CRQL.
3. Only the field duplicate results will be affected by data validation or data assessment actions resulting from failure to achieve these MPCs.
4. Precision will be determined from the laboratory duplicate results.
5. See Worksheet # 15e and # 15j for sensitivity requirements and QL values.
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Analytical Group

Methane, Ethane
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Measurement Performance Criteria Table
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and Ethene
Concentration Level
Low
Sampling Procedure Analytical Data Quality Measurement Performance QC Sample and/or QC Sample
Method Indicators Criteria* Activity Used to Assess | Assesses Error for
(DQIs) Measurement Sampling (S),
Performance Analytical (A) or
both (S&A)
TSOP 1-9, Supply Well Precision RPD < 50%° Field Duplicates” S&A
Sampling (Tap Water) RSK 175 ABS < 5xQL
Precision RPD < 40% Analytical Replicates and A
Project-specific Low Duplicates®
Flow SOP for Accuracy/Bias 75-125% recovery Matrix Spikes A
Groundwater (App. A) Accuracy/Bias 80-120% LCS S
Accuracy * 6 degrees Celsius Temperature Blank S
Sensitivity <QLs’ Method Blank A
Completeness >90% Data assessment S&A
Comparability Similar Units (ug/L) Data Review - Compare S&A
results from each round
Sensitivity Detection Limits meet Data assessment S
PQLGS®

Notes:

1. Analytical criteria are outlined in the DESA SOPs and CLP statements of work (SOWSs). If a subcontract laboratory is utilized, analytical criteria will be
outlined in the laboratory SOWS and SOPs.
2. RPDs (relative percent differences) will be calculated for all detected results. The absolute difference (ABS) will be calculated for results failing the RPD and
where only one result is detected or results fall below the CRQL. The ABS will be compared to 5 times the CRQL.
3. Only the field duplicate results will be affected by data validation or data assessment actions resulting from failure to achieve these MPCs.
4. Precision will be determined from the laboratory duplicate results.
5. See Worksheet # 15e for sensitivity requirements and QL values.
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Analytical Group
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Concentration

QAPP Worksheet #12k
Measurement Performance Criteria Table

Maunabo Groundwater Contamination Site
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Level Low
Sampling Analytical Data Quality Measurement Performance QC Sample and/or QC Sample
Procedure Method Indicators Criteria Activity Used to Assess | Assesses Error for
(DQIs) Measurement Sampling (S),
Performance Analytical (A) or
both (S&A)
TSOP 1-9, Supply Precision RPD < 50%' Field Duplicates® S&A
Well Sampling HACH 8146 ABS < 5xQL
(Tap Water) Precision RPD < 50% Analytical A
Replicates/Duplicates®
Project-specific Accuracy/Bias 75-125% recovery Accuracy Check Sample S
Iéow Flc(j)w tSOP for Accuracy + 6 degrees Celsius Temperature Blank S
roundwater Sensitivity <EDLS Water Blank A
Completeness >90% Data assessment S&A
Comparability Similar Units (ug/L) Data Review - Compare S&A
results from each round
Sensitivity Detection Limits meet Data assessment S
PQLGs*

Notes:

1. RPDs (relative percent differences) will be calculated for all detected results. The absolute difference (ABS) will be calculated for results failing the RPD and
where only one result is detected or results fall below the CRQL. The ABS will be compared to 5 times the CRQL.
2. Only the field duplicate results will be affected by data validation or data assessment actions resulting from failure to achieve these MPCs.
3. Precision will be determined from the analytical replicate or duplicate results.
4. See Worksheet # 15e for sensitivity requirements and QL values.
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project quantitation limits
(PQLGs)°

Matrix Soil/Sediment
Analytical Group TCL VOCs
Concentration Level
Low
Sampling Procedure Analytical Data Quality Measurement QC Sample and/or QC Sample
Method Indicators Performance Criteria® Activity Used to Assess | Assesses Error for
(DQIs) Measurement Sampling (S),
Performance Analytical (A) or
both (S&A)
TSOP 1-4 Subsurface SOMO01.2 | Precision RPD < 100%° Field Duplicates™ * S&A
Soil Sampling Low soil + ABS < 5xCRQL (Co-located)
TSOP 1.3 Surface modification  |"Accuracy 60-120% recovery Surrogate Spikes A
Soil Sampling Accuracy < CRQLs : Accuracy S
Accuracy + 6 degrees Celsius Temperature Blank S
TSOP 1-11 Sensitivity < CRQLs’ Method Blank A
Sediment/Sludge Completeness <90% Data assessment S&A
Sampling Comparability Similar Units (pg/kg) Data Review - Compare S&A
results from each round
TSOP 3-1 Geoprobe® Review
Sampling Sensitivity Detection Limits meet Data assessment S

Notes:

1. Analytical criteria are outlined in the DESA SOPs and CLP statements of work (SOWSs). If a subcontract laboratory is utilized, analytical criteria will be
outlined in the laboratory SOWS and SOPs.
2. RPDs will be calculated for all detected results. The ABS will be calculated for results failing the RPD and where only one result is detected or results fall
below the CRQL. The ABS will be compared to 5 times the CRQL.
3. Only the field duplicate results will be affected since low precision may be due to non-homogenous soils. Data qualifiers will be applied to the field duplicate

samples only.

4. Under method SOMO01.2, no MS/MSD is required for VOCs.
5. See Worksheet # 15k and # 15p for sensitivity requirements and CRQL values.
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Matrix Soil/Sediment
Analytical Group TCL SVOCs
Concentration
Level Low
Sampling Analytical Data Quality Measurement QC Sample and/or Activity | QC Sample Assesses
Procedure Method Indicators Performance Criterial Used to Assess Error for
(DQIs) Measurement Sampling (S),
Performance Analytical (A) or
both (S&A)

TSOP 1-4 SOMO01.2 | Precision RPD < 100%° Field Duplicates™ * S&A
SubSLl{rface soil LO;.Vf,soitlf ABS < 5xCRQL (Co-located)
samplin modification

Ping Accuracy 60_120%’638;\/6“/ for Surrogate Spikes A
-Srgilospa;ilﬁwzﬁace Accuracy < CRAQLs Equipment Rinsate Blank S

Accuracy + 6 degrees Celsius Temperature Blank S
TSOP 1-11 Sensitivity < CRQLs Method Blank A
Sediment/Sludge Completeness <90% Data assessment S&A
Sampling Comparability Similar Units (ug/kg) Data Review - Compare S&A
results from each round

TSOP 3-1 Sensitivity Detection Limits meet Data assessment S
Geoprobe PQLGs®
Sampling

Notes:

1. Analytical criteria are outlined in the DESA SOPs and CLP statements of work (SOWSs). If a subcontract laboratory is utilized, analytical criteria will be
outlined in the laboratory SOWS and SOPs.
2. RPDs will be calculated for all detected results. The ABS will be calculated for results failing the RPD and where only one result is detected or results fall
below the CRQL. The ABS will be compared to 5 times the CRQL.
3. Only the field duplicate results will be affected since low precision may be due to non-homogenous soils. Data qualifiers will be applied to the field duplicate

samples only.

4. Under method SOMO01.2 no MS/MSD required for SVOCs.
5. See Worksheet # 15| and 15q for sensitivity requirements and CRQL values.
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Matrix Soil/Sediment
. TCL
Analytical Group Pesticides
Concentration L
Level ow
Sampling Analytical Data Quality | Measurement Performance | QC Sample and/or Activity QC Sample
Procedure Method Indicators Criteria® Used to Assess Assesses Error
(DQls) Measurement for Sampling (S),
Performance Analytical (A) or
both (S&A)
TSOP 1-4 SOMO01.2 Precision RPD < 100%* Field Duplicates® S&A
Subsurface Soil Low soil + ABS < 5xCRQL (Co-located)
Sampling modification Precision <40% Analytical Duplicates A
MS/MSD)
TSOP 1-3 Surf (
Soil SamplinL:g ace Accuracy 60-120% recovery for COCs MS or Surrogate Spikes A
Accuracy < CRQLs Equipment Rinsate Blanks S
TSOP 1-11 Accuracy + 6 degrees Celsius Temperature Blank S
Sediment/Sludge Sensitivity < CRQLs Method Blanks A
Sampling Completeness >90% Data Assessment S&A
Comparability Units pg/kg Data Review - Compare S&A
TSOP 3-1 _ results from each round
Geoprobe Sampling Sensitivity Detection Limits meet PQLGs Data Assessment S

Notes:

1.Analytical criteria are outlined in the DESA SOPs and CLP statements of work (SOWSs). If a subcontract laboratory is utilized, analytical criteria will be
outlined in the laboratory SOWS and SOPs.
2. RPDs (relative percent differences) will be calculated for all detected results. The absolute difference (ABS) will be calculated for results failing the RPD and
where only one result is detected or results fall below the CRQL. The ABS will be compared to 5 times the CRQL.
3. Only the field duplicate results will be affected since low precision may be due to non-homogenous soils. Data qualifiers will be applied to the field duplicate

samples only.

4. See Worksheet # 15m and 15r for sensitivity requirements and CRQL values.
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Matrix Soil/Sediment
Analytical Group TCL PCBs
Concentration
Level Low
Sampling Analytical Data Quality Measurement QC Sample and/or Activity QC Sample
Procedure Method Indicators Performance Criteria® Used to Assess Assesses Error
(DQIs) Measurement for Sampling (S),
Performance Analytical (A) or
both (S&A)
TSOP 1-4 SOMO1.2 Precision RPD < 100%° Field Duplicates® S&A
Subsurface soil Low soil ABS < 5xCRQL (Co-located)
sampling Precision <40% Analytical Duplicates A
TSOP 1-3 Surface S (MS/MSD)
Soil Sampling Accuracy 60-120 /Co;éec(::;)very for | ms or Surrogate Spikes A
TSOP 1-11 Accuracy < CRQLs Equipment Rinsate Blanks S
Sediment/Sludge Accuracy * 6 degrees Celsius Temperature Blank S
Sampling Sensitivity <CRQLs Method Blanks A
Completeness >90% Data Assessment S&A
TSOP 3-1 Comparability Units pg/kg Data Review - Compare S&A
Geoprobe Sampling results from each round
Sensitivity Detection Limits meet Data Assessment S
PQLGs*

Notes:

1. Analytical criteria are outlined in the DESA SOPs and CLP statements of work (SOWSs). If a subcontract laboratory is utilized, analytical criteria will be
outlined in the laboratory SOWS and SOPs.
2. RPDs (relative percent differences) will be calculated for all detected results. The absolute difference (ABS) will be calculated for results failing the RPD and
where only one result is detected or results fall below the CRQL. The ABS will be compared to 5 times the CRQL.
3. Only the field duplicate results will be affected since low precision may be due to non-homogenous soils. Data qualifiers will be applied to the field duplicate

samples only.

4. See Worksheet # 15m and 15r for sensitivity requirements.
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Notes:

Matrix Soil/Sediment
TAL Metals,
Analytical Group Cyanide and
Mercury
Concentration
Level Low
Sampling Analytical Data Quality Measurement QC Sample and/or QC Sample Assesses
Procedure Method Indicators Performance Criteria® | Activity Used to Assess Error for Sampling
(DQIs) Measurement (S), Analytical (A) or
Performance both (S&A)

TSOP 1-4 ILM05.4 Precision RPD < 100%° Field Duplicates ® S&A
Subsurface soil ICP-AES + ABS < 5xCRQL
sampling fmodific_:ation Precision RPD +/- 40% Laboratory Duplicates A
TSOP 1-3 Surface :r: da{]htlarni?]rx Accuracy/Bias 75-125% recovery Matrix Sp(i:kes A
Soil Sampling Accuracy/Bias 80-120% recovery Laborg;o;]ypleontrol A
TSOP 1-11 Accuracy < CRQLs Equipment Rinsate Blanks S
Sediment/Sludge Accuracy + 6 degrees Celsius Temperature Blank S
Sampling Sensitivity < CRQLs Method Blanks A

Completeness >90% Data Assessment S&A
TSOP 3-1 Comparability Units mg/kg Data Review - Compare S&A
Geoprobe Sampling results from each round

Sensitivity Detection Limits meet Data Assessment S

PQLGs*

1. Analytical criteria are outlined in the DESA SOPs and CLP statements of work (SOWSs). If a subcontract laboratory is utilized, analytical criteria will be
outlined in the laboratory SOWS and SOPs.
2. RPDs (relative percent differences) will be calculated for all detected results. The absolute difference (ABS) will be calculated for results failing the RPD and
where only one result is detected or results fall below the CRQL. The ABS will be compared to 5 times the CRQL.
3. Only the field duplicate results will be affected since low precision may be due to non-homogenous soils. Data qualifiers will be applied to the field duplicate
samples only.
4. Sge Work);heet # 15n and 15s for sensitivity requirements and CRDL values.
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Matrix Soil/Sediment
Analytical Group pH, TOC and
grain size
Concentration
Level Low
Sampling Analytical Data Quality Measurement QC Sample and/or QC Sample Assesses
Procedure Method Indicators Performance Criteria’ | Activity Used to Assess Error for Sampling
(DQIs) Measurement (S), Analytical (A) or
Performance both (S&A)
TSOP 1-4 Grain size- | Precision RPD < 100%" Field Duplicates ° S&A
Subsu!‘face Soll ASTM D421- ABS < 5xQL
Sampling 85 & D422-63 [Precision RPD +/- 40% Laboratory Duplicates A
TSOP 1-3 Surface pH - Accuracy/Bias 75-125% recovery Mid-Verification Stardand A
: ) (TOC)
Soil Sampling SW-846, Laboratory Control
9045C Accuracy/Bias 80-120% recovery S Iry H A

TSOP 1-11 . ample (pH)
Sediment/Sludge TOC - Accu.ralzc;.y + 6 degrees Celsius Tempera.ture Blank S
Sampling Lloyd Kahn Sensitivity < CRQLs Preparation Blanks A

Completeness >90% Data Assessment S&A
TSOP 3-1 Geoprobe Comparability Units mg/kg Data Review - Compare S&A
Sampling results from each round

Sensitivity Detection Limits meet Data Assessment S

PQGLs

Notes:

1. Analytical criteria are outlined in the DESA SOPs and CLP statements of work (SOWSs). If a subcontract laboratory is utilized, analytical criteria will be
outlined in the laboratory SOWS and SOPs.
2. RPDs (relative percent differences) will be calculated for all detected results. The absolute difference (ABS) will be calculated for results failing the RPD and
where only one result is detected or results fall below the CRQL. The ABS will be compared to 5 times the CRQL.
3. Only the field duplicate results will be affected since low precision may be due to non-homogenous soils. Data qualifiers will be applied to the field duplicate

samples only.

4. See Worksheet # 150 and 15t for sensitivity requirements and CRQL values.
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Matrix Aqueous
Analytical In-Field
Group Measurements
Concentration
Low
Level
Sampling Analytical Data Quality Measurement QC Sample and/or QC Sample Assesses
Procedure Method Indicators (DQIs) Performance Criteria | Activity Used to Assess | Error for Sampling (S),
Measurement Analytical (A) or both
Performance (S&A)
TSOP 1-1 +0.1 pH S&A
Surface Water (standard units)
Sampling + 3% Conductivity S&A
Representativeness (uSiemens)
TSOP 1-5 +10 mV Redox Potential (Eh) S&A
Groundwater (millivolts)
Seepage NA +10% Turbidity S&A
Sampling Using £ 10% Dissolved Oxygen S&A
Bailers Flow rate Monitored in the field (see S&A
TSOP 1-9 Tap Low Flr(;\t/\é'gﬁglr:i’af)or flow
Water Sampling
Project-specific
Low flow SOP
Note:

NA = Not Applicable
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Matrix Air
Analytical Group VOCs
Concentration
Level Low
Sampling Analytical Data Quality Measurement QC Sample and/or QC Sample
Procedure Method Indicators Performance Criteria® Activity Used to Assess | Assesses Error for
(DQIs) Measurement Sampling (S),
Performance Analytical (A) or
both (S&A)
TSOP 1-8 Volatile TO-15 Precision RPD < 50%"° Field Duplicates S&A
Organic Compound Precision RPD < 20% for analyte Analytical Duplicates A
Air Sampling Using (see compounds
USEPA Method worksheets 0
TO-15 with # 15u and Accuracy 6% rec?/\;?trjyé expected Audit Standards A
SUMMA® Canister #15)  [Sensitivity < MDL Method Blank A
13
Completeness = 1000/;’)01( cr!tlcal data to Data Assessment S&A
e validated
Comparability Similar Units (ppmv) Data Review - Compare S&A
results from each round
Review
Sensitivity Detection Limits meet Data Assessment S
project quantitation limits
(PQGLs)

Notes:

1. Analytical criteria are outlined in the EPA's Air analytical Services Contract.
2. Precision will be determined from the laboratory and field duplicate results

3. Critical data points are those considered of importance for completeness.

4. See Worksheet # 15u and 15v for sensitivity requirements and CRDL values.
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Secondary Data

Data Source

Data Generator(s)

How Data Will Be Used

Limitations on Data Use

Groundwater
samples were
collected from the
Maunabo municipal
public supply wells
and distribution water
lines.

Hazard Ranking System
(HRS) Documentation
Package, Maunabo
Groundwater
Contamination Site,
Maunabo, Puerto Rico:
Region 2 Site
Assessment Team 2
(SAT 2), Weston
Solutions, Inc. March
2006.

EPA Region 2 SAT collected
these samples in October
2005.

Data used for
determination of potential
source areas and range
of groundwater plume.

Data used for planning
purposes during work
plan preparation

Sufficient information is
not available to ascertain
the quality of the data; to
be used for qualitative
comparison only

Ten sites were
investigated in the
Maunabo area as
potential sources of
contamination for the
groundwater plume.

HRS Documentation
Package Maunabo
Groundwater
Contamination Site,
Maunabo, Puerto Rico:
Region 2 Site
Assessment Team 2
(SAT 2), Weston
Solutions, Inc. March
2006.

Preliminary
Assessment/Site
Inspection Reports.
Region 2 Site
Assessment Team 2
(SAT 2), Weston
Solutions, Inc.
September 2006.

EPA Region 2 SAT collected
these samples in December
2005.

Data used for
determination of potential
source areas and range
of groundwater plume.

Data used for planning
purposes during work
plan preparation

Sufficient information is
not available to ascertain
the quality of the data; to
be used for qualitative
comparison only
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QAPP Worksheet #14
Summary of Project Tasks

Sampling Tasks: Sampling tasks are summarized below:

®  Groundwater Screening Samples (see worksheet # 26):
o Transect 1: 10 locations, sample every 10 feet, estimated depth 130 feet below ground surface (bgs)
o Transect 2: 5 locations, sample every 10 feet, estimated depth 130 feet bgs
o Transect 3: 5 locations, sample every 10 feet, estimated depth 70 feet bgs
o Contingent: 3 locations, sample every 10 feet

Monitoring well samples: 2 rounds of sampling from 19 wells

Municipal public supply well samples: 2 rounds of sampling from 4 wells

Surface and Subsurface soil samples (optional): 6 locations, 1 surface and 3 subsurface samples from each location

Surface water samples - 7 locations, 1 sample per location

Sediment samples - 7 locations, 1 sample per location

Groundwater Seepage Samples — 5 locations, 1 sample per location

Air Samples (optional): 4 locations, 1 initial sample per location, 1 concurrent sub-slab and 1 indoor air sample per location, 1 background ambient air

Analysis Tasks:

Groundwater Screening Samples: VOCs (trace), with 24-hour turnaround time.

Municipal Public Supply Well Samples: VOCs (trace), TCL SVOCs, pesticides/PCBs, TAL inorganics, chloride, methane, ethane, ethene,
nitrate/nitrite, sulfate, sulfide, ferrous iron, TOC, TSS, TDS, ammonia, hardness, and TKN.

Monitoring Well Samples: VOCs (trace), TCL SVOCs, pesticides/ PCBs, TAL inorganics, chloride, methane, ethane, ethene,
nitrate/nitrite, sulfate, sulfide, ferrous iron, TOC, TSS, TDS, ammonia, hardness, and TKN

Source Investigation Soil Samples: Full TCL/TAL parameters, pH, TOC, and grain size (one-half of the samples for grain size)

Surface Water Samples: Full TCL/TAL parameters (including trace level VOCs), alkalinity, ammonia, hardness, nitrate/nitrite,
TKN, sulfate, sulfide, chloride, pH, TOC, TDS, and TSS

Groundwater Seepage Samples: Full TCL/TAL parameters (including trace level VOCs), alkalinity, ammonia, hardness, nitrate/nitrite,
TKN, sulfate, sulfide, chloride, pH, TOC, TDS, and TSS

Sediment Samples: Full TCL/TAL parameters, pH, TOC, and grain size.

Air Samples (Sub-Slab and Indoor Air) Selected VOCs based on groundwater screening and monitoring well data.

Quality Control Tasks: Soil and water will have the following QC samples analyzed: field duplicates, matrix spike/matrix spike duplicates, VOC trip blanks,
rinsate blanks, reagent water blanks, and all other QA/QC samples as defined in the method.

Secondary Data: Secondary data listed in Worksheet #13 will be reviewed and used to plan sample locations, but will not be added to the project database.
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QAPP Worksheet #14
Summary of Project Tasks

Data Management Tasks: Analytical data will be imported into the Environmental Quality Information System (EQuIS) database after validation. Field
measurements will also be added to the database. Typical data management tasks are outlined in TSOP 4-8; Maunabo's Environmental Data Management will

follow the procedures described in Appendix E.

Documentation and Records: All sample locations will be surveyed. Information regarding samples will be recorded in site logbooks in accordance with
TSOP 4-1, field logbook content and control.
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QAPP Worksheet #15a
Reference Limits and Evaluation Table - Groundwater VOCs
Criteria Analytical Method Achievable Laboratory
Federal/ Risk ‘ CRQL Limits
. . Commonwealth Assessment Project
Volatile Organic Compounds”* -
(All units: microgram per Liter CAS Number PAL Quantitation Analytical Analytical
. .| Human Heaitn Limit Goal MDLs Method - v
(ng/L)) Primary Drinking R 4 Method -
12| Screening (PQLG) SOMO01.2 MDLs QLs
Water Standards 3 SOMo01.2
Value Trace Water Trace Water
by SIM

1,1,1-Trichloroethane 71-55-6 200 910 200 40 N/A NL 0.5 N/A N/A
1,1,2,2-Tetrachloroethane 79-34-5 NL 0.067 0.067 0.067 N/A NL 0.5 N/A N/A|
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 NL 5900 5,900 1,180 N/A NL 0.5 N/A N/A
1,1,2-Trichloroethane 79-00-5 5 0.24 0.24 0.24 N/A NL 0.5 N/A N/A
1,1-Dichloroethane 75-34-3 NL 2.4 2.4 0.50 N/A NL 0.5 N/A N/A
1,1-Dicholoroethene 75-35-4 7 34 7 1 N/A NL 0.5 N/A N/A
1,2,3-Trichlorobenzene 87-61-6 NL NL 0.5 0.5 N/A NL 0.5 N/A N/A]
1,2,4-Trichlorobenzene 120-82-1 9 0.82 0.82 0.50 N/A NL 0.5 N/A N/A
1,2-Dibromo-3-chloropropane 96-12-8 0.20 0.00032 0.00032 0.00032 N/A 0.05 0.5 N/A N/A
1,2-Dibromoethane 106-93-4 0.05 0.0065 0.0065 0.0006 N/A 0.05 0.5 N/A N/A
1,2-Dichlorobenzene 95-50-1 600 37 37 7.40 N/A NL 0.5 N/A N/A
1,2-Dichloroethane 107-06-2 5 0.15 0.15 0.15 N/A NL 0.5 N/A N/A|
1,2-Dichloropropane 78-87-5 5 0.39 0.39 0.39 N/A NL 0.5 N/A N/A|
1,3-Dichlorobenzene 541-73-1 NL NL 0.5 0.5 N/A NL 0.5 N/A N/A
1,4-Dichlorobenzene 106-46-7 75 0.43 0.43 0.43 N/A NL 0.5 N/A N/A
1,4-Dioxane 123-91-1 NL 6.1 6.1 1.22 N/A NL NL N/A N/A
2-Butanone 78-93-3 NL 710 710 142 N/A NL 5 N/A N/A
2-Hexanone 591-78-6 NL NL| 0.5 0.5 N/A NL 5 N/A N/A
4-Methyl-2-pentanone 108-10-1 NL 200 200 40 N/A NL 5 N/A N/A
Acetone 67-64-1 NL 2200 2,200 440 N/A NL 5 N/A N/A
Benzene 71-43-2 5 0.41 0.41 0.41 N/A NL 0.5 N/A N/A|
Bromochloromethane 74-97-5 NL NL 0.5 0.5 N/A NL 0.5 N/A N/A
Bromodichloromethane 75-27-4 80 1.1 1.1 0.50 N/A NL 0.5 N/A N/A
Bromoform 75-25-2 80 8.5 8.5 1.70 N/A NL 0.5 N/A N/A
Bromomethane 74-83-9 NL 0.87 0.87 0.50 N/A NL 0.5 N/A N/A
Carbon Disulfide 75-15-0 NL 100 100 20 N/A NL 0.5 N/A N/A
Carbon tetrachloride 56-23-5 5 0.2 0.2 0.20 N/A NL 0.5 N/A N/A]
Chlorobenzene 108-90-7 100 9.1 9 2 N/A NL 0.5 N/A N/A
Chloroethane 75-00-3 NL 2100 2,100 420 N/A NL 0.5 N/A N/A]
Chloroform 67-66-3 80 0.19 0.19 0.19 N/A NL 0.5 N/A N/A
Chloromethane 74-87-3 NL 1.8 1.8 0.50 N/A NL 0.5 N/A N/A
cis-1,2-Dichloroethene 156-59-2 70 37 37 7 N/A NL 0.5 N/A N/A]
cis-1,3-Dichloropropene 10061-01-5 NL NL 0.5 0.5 N/A NL 0.5 N/A N/A
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QAPP Worksheet #15a
Reference Limits and Evaluation Table - Groundwater VOCs
Criteria - Analytical Method Achievable Laboratory
Federal/ Risk ‘ CRQL Limits
. . Commonwealth Assessment Project
Volatile Organic Compounds”* -
. ) ! Quantitation Analytical
(All units: microgram per Liter CAS Number PAL . | Yy Analytical
. - Human Health Limit Goal MDLs Method -
(ng/L)) Primary Drinking R 4 Method -
1| Screening (PQLG) SOMO01.2 MDLs QLs
Water Standards™ 3 SOMo1.2
Value Trace Water Trace Water
by SIM

Cyclohexane 110-82-7 NL 1300 1,300 260 N/A NL 0.5 N/A N/A
Dibromochloromethane 124-48-1 80 0.8 0.8 0.50 N/A NL 0.5 N/A N/A
Dichlorodifluoromethane 75-71-8 NL 39 39 7.80 N/A NL 0.5 N/A N/A
Ethylbenzene 100-41-4 700 1.5 1.5 0.50 N/A NL 0.5 N/A N/A
Isopropylbenzene 98-82-8 NL 68 68 13.60| N/A NL 0.5 N/A N/A|
m, p-Xylene * 1330-20-7 10,000 20 20 4.00 N/A NL 0.5 N/A N/A|
Methyl acetate 79-20-9 NL 3700 3,700 740.00 N/A NL 0.5 N/A N/A
Methyl tert-butyl ether 1634-04-4 NL 12 12 2.40| N/A NL 0.5 N/A N/A
Methylcyclohexane 108-87-2 NL NL 0 0.00 N/A NL 0.5 N/A N/A
Methylene chloride 75-09-2 5 4.8 4.8 0.96 N/A NL 0.5 N/A N/A|
o-Xylene ** 1330-20-7 10,000 20 20 4.00) N/A NL 0.5 N/A N/A]
Styrene 100-42-5 100 160 100 20.00 N/A NL 0.5 N/A N/A
Tetrachloroethene 127-18-4 5 0.11 0.11 0.11 N/A NL 0.5 N/A N/A|
Toluene 108-88-3 1,000 230 230 46.00 N/A NL 0.5 N/A N/A
trans-1,2-Dichloroethene 156-60-5 100 11 11 2.20 N/A NL 0.5 N/A N/A
trans-1,3-Dichloropropene 10061-02-6 NL NL| 0.0 0.40 N/A NL 0.5 N/A N/A|
Trichloroethene 79-01-6 5 1.7 1.7 0.50 N/A NL 0.5 N/A N/A
Trichlorofluoromethane 75-69-4 NL 130 130 26.00 N/A NL 0.5 N/A N/A
Vinyl Chloride 75-01-4 2 0.016 0.016 0.016] N/A NL 0.5 N/A N/A

Notes:
1. EPA National Primary Drinking Water Standards (web page http://www.epa.gov/safewater/contaminants/index.html),
EPA 816-F-03-016, June 2003. last updated November 28, 2006.
2. Puerto Rico Groundater Quality Standards (PRGQS) Regulation, As Amended. March 28, 2003.
Received from Puerto Rico Environmental Quality Board
3. EPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (April 2009) for tap water, based on cancer risk of 1E-6 and hazard quotient of 0.1.
4. If the PAL was higher than the CRQL then the PQLGs were determined by multiplying the PAL by 20%. If the PAL was lower than the CRQL then the PQLGs were made equivalent to the PAL.
~ - The compounds are bolded if the SOM01.2 CRQL is above the PQLGs, therefore a CLP modified request will be made to achieve the required lower limit.
* m-xylene and p-xylene reported as one compound under SOM01.2. Xylene (total) was used for m,p-xylene criteria.
** Xylene (total) was used for o-xylene criteria.
For Worksheet #15 DESA requirements are included in Appendix G

Acronyms:

EPA = United States Environmental Protection Agency CAS = Chemical abstract service CRQL = Contract Required Quantitation Limit

MDL = method detection limit N/A = Not Applicable NL = Not Listed or chemical name listed but no value available
CcDM
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QAPP Worksheet #15b
Reference Limits and Evaluation Table - Groundwater SVOCs

Criteria Analytical Method
Federal/ Risk Assessment CRQL Achievable Laboratory Limits
Commonwealth .
Semi-Volatile Organic CAS Qu:l(t):teacttion .
(':ompounds" (:AII units: Number PAL Limit Goal MDLs ﬁ;ﬁ;‘:ﬁl Analytical
microgram per Liter (ug/L)) Primary Drinking Human Health (POLG)* Method -
12 i 3 SOMO01.2 MDLs QLs
Water Standards”“ | Screening Value Low Water SOMO01.2
Low Water
by SIM
1,1'-Biphenyl 92-52-4 NL 180 180 5 N/A NL 5 N/A N/A
1,2,4,5-Tetrachlorobenzene 95-94-3 NL 1.1 1.1 1.1 N/A NL 5 N/A N/A|
2,2'-Oxybis (1-chloropropane) 108-60-1 NL 0.32 0.32 0.32 N/A NL 5 N/A N/A|
2,3,4,6-Tetrachlorophenol 58-90-2 NL 110 110 22 N/A NL 5 N/A N/A
2,4,5-Trichlorophenol 95-95-4 NL 370 370 74 N/A NL 5 N/A N/A
2,4,6-Trichlorophenol 88-06-2 NL 6.1 6.1 5| N/A NL 5 N/A N/A
2,4-Dichlorophenol 120-83-2 NL 11 11 5| N/A NL 5 N/A N/A
2,4-Dimethylphenol 105-67-9 NL 73 73 14.6) N/A NL 5 N/A N/A
2,4-Dinitrophenol 51-28-5 NL 7.3 7.3 7.3 N/A NL 10 N/A N/A|
2,4-Dinitrotoluene 121-14-2 NL 7.3 7.3 5 N/A NL 5 N/A N/A
2,6-Dinitrotoluene 606-20-2 NL 3.7 3.7 3.7 N/A NL 5 N/A N/A|
2-Chloronapthalene 91-58-7 NL 290 290 58 N/A NL 5 N/A N/A
2-Chlorophenol 95-57-8 NL 18] 18 5 N/A NL 5 N/A N/A
2-Methylnapthalene 91-57-6 NL 15 15 5) N/A 0.1 5 N/A N/A
2-Methylphenol 95-48-7 NL 180 180 36 N/A NL 5 N/A N/A
2-Nitroaniline 88-74-4 NL 11 11 5 N/A NL 10} N/A N/A|
2-Nitrophenol 88-75-5 NL NL| 0 0 N/A NL 5 N/A N/A
3,3'-Dichlorobenzidine 91-94-1 NL 0.15 0.15 0.15 N/A NL 5 N/A N/A|
3-Nitroaniline 99-09-2 NL 3.2 3.2 3.2 N/A NL 10 N/A N/A|
4,6-Dinitro-2-methylphenol 534-52-1 NL 0.37 0.37 0.37 N/A NL 10 N/A N/A|
1-bromo-4-phenoxy-Benzene 101-55-3 NL NL| 0 0 N/A NL 5 N/A N/A
4-Chloro-3-methylphenol 59-50-7 NL NL| 0 0 N/A NL 5 N/A N/A
4-Chloroaniline 106-47-8 NL 1.2 1.2 1.2 N/A NL 5 N/A N/A|
4-Chlorophenyl-phenyl ether 7005-72-3 NL NL 0 0 N/A NL 5 N/A N/A
4-Methylphenol 106-44-5 NL 18 18 5| N/A NL 5 N/A N/A
4-Nitroaniline 100-01-6 NL 3.2 3.2 3.2 N/A NL 10 N/A N/A|
4-Nitrophenol 100-02-7 NL NL 0 0 N/A NL 10 N/A N/A
Acenaphthene 83-32-9 NL 220 220 44 N/A 0.1 5 N/A N/A
Acenaphthylene 208-96-8 NL 220 220 44 N/A 0.1 5 N/A N/A
Acetophenone 98-86-2 NL 370 370 74 N/A NL 5 N/A N/A
Anthracene 120-12-7 NL 1100 1100 220 N/A 0.1 5 N/A N/A
Atrazine 1912-24-9 3 0.29) 0.29 0.29] N/A NL 5 N/A N/A
Benzaldehyde 100-52-7 NL 370 370 74 N/A NL 5 N/A N/A
Benzo (a) anthracene 56-55-3 NL 0.029| 0.029 0.002] N/A 0.1 5 N/A N/A

Final Quality Assurance Project Plan
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QAPP Worksheet #15b
Reference Limits and Evaluation Table - Groundwater SVOCs

Criteria Analytical Method
Federal/ Risk Assessment CRQL Achievable Laboratory Limits
Commonwealth .
Semi-Volatile Organic CAS QuZ:::f;:ttion .
(':ompounds" (:AII units: Number PAL Limit Goal MDLs ﬁ;ﬁ;‘:ﬁl Analytical
microgram per Liter (ug/L)) Primary Drinking Human Health (POLG)* Method -
12 . 3 SOMO01.2 MDLs QLs
Water Standards”“ | Screening Value Low Water SOMO01.2
Low Water
by SIM
Benzo (a) pyrene 50-32-8 0.2 0.0029| 0.0029 0.0029] N/A 0.1 5 N/A N/A|
Benzo (b) fluoroanthene 205-99-2 NL 0.029 0.029 0.002) N/A 0.1 5 N/A N/A|
Benzo (g,h,i) perylene 191-24-2 NL 110| 110 22 N/A 0.1 5 N/A N/A
Benzo (k) fluoroanthene 207-08-9 NL 0.29 0.29 0.002) N/A 0.1 5 N/A N/A|
Bis (2-chloroethoxy) methane 111-91-1 NL 11 11 5 N/A NL 5 N/A N/A
Bis (2-ethylhexyl) phthalate 117-81-7 6 4.8 4.8 4.8] N/A NL 5 N/A N/A|
bis-(2-chloroethyl) ether 111-44-4 NL 0.012 0.012 0.012) N/A NL 5 N/A N/A
Butylbenzylphthalate 85-68-7 NL 35 35 7| N/A NL 5 N/A N/A
Caprolactam 105-60-2 NL 1800 1800 360 N/A NL 5 N/A N/A
Carbazole 86-74-8 NL NL 0 3.4] N/A NL 5 N/A N/A|
Chrysene 218-01-9 NL 2.9 2.9 2.9] N/A 0.1 5 N/A N/A
Dibenzo (a,h)-anthracene 53-70-3 NL 0.0029 0.0029 0.0029 N/A 0.1 5 N/A N/A|
Dibenzofuran 132-64-9 NL NL 5 5| N/A NL 5 N/A N/A
Diethylphthalate 84-66-2 NL 2900 2900 580 N/A NL 5 N/A N/A
Dimethylphthalate 131-11-3 NL NL 0 0 N/A NL 5 N/A N/A
Di-n-butylphthalate 84-74-2 NL 370 370 74 N/A NL 5 N/A N/A
Di-n-octylphthalate 117-84-0 NL NL 0 0 N/A NL 5 N/A N/A
Fluoranthene 206-44-0 NL 150 150 30 N/A 0.1 5 N/A N/A
Fluorene 86-73-7 NL 150 150 30 N/A 0.1 5 N/A N/A
Hexachlorobenzene 118-74-1 1 0.042 0.042 0.04] N/A NL 5 N/A N/A|
Hexachlorobutadiene 87-68-3 NL 0.86) 0.86 0.5| N/A NL 5 N/A N/A|
Hexachlorocyclo-pentadiene 77-47-4 50 22 22 5 N/A NL 5 N/A N/A
Hexachloroethane 67-72-1 NL 4.8 4.8 4.8 N/A NL 5 N/A N/A
Indeno (1,2,3-cd)-pyrene 193-39-5 NL 0.029 0.029 0.029 N/A 0.1 5 N/A N/A|
Isophorone 78-59-1 NL 71 71 14.2 N/A NL 5 N/A N/A
Napthalene 91-20-3 NL 0.14 0.14 0.1 N/A 0.1 5 N/A N/A
Nitrobenzene 98-95-3 NL 0.34 0.34 0.34] N/A NL 5 N/A N/A|
N-Nitroso-di-n propylamine 621-64-7 NL 0.0096] 0.0096 0.0096] N/A NL 5 N/A N/A
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QAPP Worksheet #15b
Reference Limits and Evaluation Table - Groundwater SVOCs

Criteria Analytical Method
Achievable Laboratory Limits
Federal/ Risk Assessment CRQL fev ry Himi
Commonwealth .
Semi-Volatile Organic Project
L CAS Quantitation Analytical
Compounds* (Al units: Number PAL Limit Goal MDLs Meﬂfod | Analytical
microgram per Liter (ug/L)) Primary Drinking Human Health POLG)? Method -
b . s (PQLG) SOMO01.2 MDLs QLs
Water Standards”“ | Screening Value SOMO01.2
Low Water Low Water
by SIM
N-Nitrosodiphenylamine 86-30-6 NL 14 14 5| N/A NL 5 N/A N/A
Pentachlorophenol 87-86-5 1 0.56] 0.56 0.2 N/A 0.2 10 N/A N/A
Phenanthrene 85-01-8 NL 1100 1100 220 N/A 0.1 5 N/A N/A
Phenol 108-95-2 NL 1100 1100 220 N/A NL 5 N/A N/A
Pyrene 129-00-0 NL 110| 110 22, N/A 0.1 5 N/A N/A
Notes:

1. EPA National Primary Drinking Water Standards (web page http://www.epa.gov/safewater/contaminants/index.html),
EPA 816-F-03-016, June 2003. last updated November 28, 2006.
2. Puerto Rico Groundater Quality Standards (PRGQS) Regulation, As Amended. March 28, 2003.
Received from Puerto Rico Environmental Quality Board
3. EPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (April 2009) for tap water, based on cancer risk of 1E-6 and hazard quotient of 0.1.
Screening value for acenaphthene applied to acenaphthylene.
Screening value for pyrene applied to benzo(g,h,i)perylene.
Screening value for anthracene applied to phenanthrene.
4. If the PAL was higher than the CRQL then the PQLGs were determined by multiplying the PAL by 20%. If the PAL was lower than the CRQL then the PQLGs were made equivalent to the PAL.
A - The compounds are bolded if the SOM01.2 CRQL is above the PQLGs, therefore a CLP modified request will be made to achieve the required lower limit.

Acronyms:

EPA = United States Environmental Protection Agency

CAS = Chemical abstract service

CRAQL = Contract Required Quantitation Limit

MDL = method detection limit

N/A = Not Applicable

NL = Not Listed or chemical name listed but no value available

Final Quality Assurance Project Plan
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Reference Limits and Evaluation Table - Groundwater Pesticides
Criteria Analytical Method* Achievable Laboratory Limits
Drinking | uman Heattnf e ton
Water Screemsn g Actior: Limit] Limit Goal
Pesticides CAS Number | Standards"? Value (ug/L) (ug/L)’ MDLs CRQLs pg/L| Option MDLs QLs
4,4'-DDD 72-54-8 NL 0.28 0.28 0.1|N/A 0.1 Low N/A N/A
4,4'-DDE 72-55-9 NL 0.2 0.2 0.1|N/A 0.1 Low [N/A N/A
4,4'-DDT 50-29-3 NL 0.2 0.2 0.1|N/A 0.1 Low N/A N/A
Aldrin 309-00-2 NL 0.004 0.004 0.004|N/A 0.05 Low |N/A N/A
alpha-BHC 319-84-6 NL 0.011 0.011 0.011|N/A 0.05 Low |[N/A N/A
aIpha-ChIordan85 5103-71-9 0.2 0.19 0.19 0.05|N/A 0.05 Low |N/A N/A
beta-BHC 319-85-7 NL 0.037 0.037 0.037|N/A 0.05 Low |N/A N/A
delta-BHC 319-86-8 NL NL NL NL|N/A 0.1 Low N/A N/A
Dieldrin 60-57-1 NL 0.0042 0.0042 0.0042|N/A 0.1 Low |N/A N/A
Endosulfan 1° 959-98-8 0.056 22 0.056 0.05|N/A 0.05 Low |N/A N/A
Endosulfan II°® 33213-65-9 0.056 22 0.056 0.056|N/A 0.1 Low |N/A N/A
Endosulfan sulfate 1031-07-8 NL NL NL 0.1[N/A 0.1 Low N/A N/A
Endrin 72-20-8 0.0023 1.1 0.0023 0.0023|N/A 0.1 Low |N/A N/A
Endrin aldehyde 7421-93-4 NL NL NL NL|N/A 0.1 Low |N/A N/A
Endrin ketone 53494-70-5 NL NL NL NL|N/A 0.1 Low |N/A N/A
gamma-BHC (Lindane) 58-89-9 0.2 0.061 0.061 0.061|N/A 0.1 Low |N/A N/A
gamma-ChIordane5 5103-74-2 0.2 0.19 0.19 0.038|N/A 0.1 Low |N/A N/A
Heptachlor 76-44-8 0.4 0.015 0.015 0.015|N/A 0.1 Low |N/A N/A
Heptachlor epoxide 1024-57-3 0.2 0.0074 0.0074 0.0074|N/A 0.1 Low |N/A N/A
Methoxychlor 72-43-5 3 18 3 0.6|N/A 0.5 Low [N/A N/A
Toxaphene 8001-35-2 3 0.061 0.061 0.061|N/A 5| Low |N/A N/A
CDM

Final Quality Assurance Project Plan
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Reference Limits and Evaluation Table - Groundwater Pesticides

Notes
1. EPA National Primary Drinking Water Standards (NPDWS) (web page), EPA 816-F-03-016 June 2003.
2. Puerto Rico Groundater Quality Standards (PRGQS) Regulation, As Amended. March 28, 2003.
Received from Puerto Rico Environmental Quality Board also located at: http://www.epa.gov/ost/standards/wqgslibrary/pr/pr.html
also located at: http://www.epa.gov/ost/standards/wgslibrary/pr/pr.html
3. EPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (April 2009) for tap water, based on cancer risk of 1E-6 and hazard quotient of 0.1.
The criteria used for the Project Action Limit is the lower value of 1., 2. and 3.
4. SOMO01.2 Low Water Option.
5. Criteria limits shown for alpha - chlordane and gamma-chlordane is actually for total chlordane.
6. Human health criteria limit shown is actually for Endosulfan which is used here as a surrogate for Endosulfan | and Endosulfan II.
7. If the PAL was higher than the CRQL then the PQLGs were determined by multiplying the PAL by 20%. If the PAL was lower than the CRQL then the PQLGs were made equivalent to

the PAL.
A - The compounds are bolded if the SOM01.2 CRQL is above the PQLGs, therefore a CLP modified request will be made to achieve the required lower limit.

Acronyms:

CRAQL - Contract Required Quantitation Limit NA - Not Applicable Mg/L - microgram per liter

MDL - Method detection limit NL - Chemical name not listed or screening value of this type not listed for the chemical
CDM

Final Quality Assurance Project Plan
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Reference Limits and Evaluation Table - Groundwater PCBs

. Achievable Laboratory

Criteria Project Analytical Method* Limits

Primary Human Health Proj_ect Quan.tlte.ltl

Drinking Screening Ac?tlc_)n on Limit

Water 3 Limit Goal CRQLs
PCBs  |CAS Number| standaras2 | V3U® wg) | (wgn)® | MbLs Hg/L Option | MDLs QLs

Aroclor-1016 12674-11-2 0.5 0.96 0.5 0.5|N/A 1 Low N/A N/A
Aroclor-1221 11104-28-2 0.5 0.0068 0.0068 0.0068|N/A 1 Low N/A N/A
Aroclor-1232 11141-16-5 0.5 0.0068 0.0068 0.0068|N/A 1 Low N/A N/A
Aroclor-1242 53469-21-9 0.5 0.034 0.034 0.034|N/A 1 Low N/A N/A
Aroclor-1248 12672-29-6 0.5 0.034 0.034 0.034|N/A 1 Low N/A N/A
Aroclor-1254 11097-69-1 0.5 0.034 0.034 0.034|N/A 1 Low N/A N/A
Aroclor-1260 11096-82-5 0.5 0.034 0.034 0.034|N/A 1 Low N/A N/A

Notes
1. EPA National Primary Drinking Water Standards (NPDWS) (web page), EPA 816-F-03-016 June 2003.
2. Puerto Rico Groundater Quality Standards (PRGQS) Regulation, As Amended. March 28, 2003.
Received from Puerto Rico Environmental Quality Board also located at: http://www.epa.gov/ost/standards/wqgslibrary/pr/pr.html
also located at: http://www.epa.gov/ost/standards/wgslibrary/pr/pr.html
3. EPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (April 2009) for tap water, based on cancer risk of 1E-6 and hazard quotient of 0.1.
The criteria used for the Project Action Limit is the lower value of 1., 2. and 3.
4. SOMO01.2 Low Water Option.
5. If the PAL was higher than the CRQL then the PQLGs were determined by multiplying the PAL by 20%. If the PAL was lower than the CRQL then
the PQLGs were made equivalent to the PAL.
A - The compounds are bolded if the SOM01.2 CRQL is above the PQLGs, therefore a CLP modified request will be made to achieve the required lower limit.

Acronyms:

CRAQL - Contract Required Quantitation Limit

MDL - Method detection limit

NA - Not Applicable

NL - Chemical name not listed or screening value of this type not listed for the chemical
ug/L - microgram per liter

Final Quality Assurance Project Plan
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Criteria
Federall Risk _ Analytical Method ACh'evat'.e '.‘tab°rat°ry
s A Commonwealth Assessment . . Pro!ec’F fmits
Inorganics (Al - A s Number Project Action | Quantitation
units: ug/L) Limit (PAL) Limit Goal .
Primary Drinking | uman Health (PQLG)* Analytical
12| Screening MDLs CRQL Method - MDLs QLs
Water Standards ™ Value® ILMO05.4
Aluminum 7429-90-5 NL 3,700 3,700 740 N/A 200 ICP-AES N/A N/A
Antimony 7440-36-0 6 1.5 1.5 1.5 N/A 2 ICP-MS N/A N/A
Arsenic 7440-38-2 10 0.045 0.045 0.05 N/A 1 ICP-MS N/A N/A
Barium 7440-39-3 2000 730 730 146 N/A 10 ICP-MS N/A N/A
Beryllium 7440-41-7 4 7.3 4 1 N/A 1 ICP-MS N/A N/A
Cadmium 7440-43-9 5 1.8] 1.8 1 N/A 1 ICP-MS N/A N/A
Calcium 7440-70-2 NL NL NL NL N/A 5000 ICP-AES N/A N/A
Chromium 7440-47-3 100 11 11 10 N/A 2 ICP-MS N/A N/A
Cobalt 7440-48-4 NL 1 1 1 N/A 1 ICP-MS N/A N/A
Copper 7440-50-8 1300 150 150 30| N/A 2 ICP-MS N/A N/A
Cyanide 57-12-5 200 73| 73 14.6 N/A 10 ICP-AES N/A N/A
Iron 7439-89-6 NL 2,600 2,600 100 N/A 100 ICP-AES N/A N/A
Lead 7439-92-1 15 NL 15 10 N/A 1 ICP-MS N/A N/A
Magnesium 7439-95-4 NL NL NL NL N/A 5000 ICP-AES N/A N/A
Manganese 7439-96-5 NL 88| 88 17.6 N/A 1 ICP-MS N/A N/A
Mercury 7439-97-6 2 1.1 1 0.2 N/A 0.2 ICP-AES N/A N/A
Nickel 7440-02-0 NL 73 73 40 N/A 1 ICP-MS N/A N/A
Potassium 7440-09-7 NL NL NL NL N/A 5000 ICP-AES N/A N/A
Selenium 7782-49-2 50 18 18 5 N/A 5 ICP-MS N/A N/A
Silver 7440-22-4 NL 18| 18 10 N/A 1 ICP-MS N/A N/A
Sodium 7440-23-5 NL NL NL NL N/A 5000 ICP-AES N/A N/A
Thallium 7440-28-0 2 0.24 0.24 0.24 N/A 1 ICP-MS N/A N/A
Vanadium 7440-62-2 NL 18 18 5 N/A 5 ICP-MS N/A N/A
Zinc 7440-66-6 NL 1,100 1,100 220 N/A 2 ICP-MS N/A N/A
Final Quality Assurance Project Plan
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QAPP Worksheet #15¢e
Reference Limits and Evaluation Table - Groundwater Inorganics

Notes:
1. EPA National Primary Drinking Water Standards (web page http://www.epa.gov/safewater/contaminants/index.html),
EPA 816-F-03-016, June 2003. last updated November 28, 2006.
2. Puerto Rico Groundater Quality Standards (PRGQS) Regulation, As Amended. March 28, 2003.
Received from Puerto Rico Environmental Quality Board
3. EPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (April 2009) for tap water, based on cancer risk of 1E-6 and hazard quotient of 0.1.
There is no RSL for total chromium. Screening value for chromium (V1) applied to chromium.
Screening value for vanadium and compounds is used for vanadium.
Screening value for mercury (inorganic salts) is used for mercury.
4. If the PAL was higher than the CRQL then the PQLGs were determined by multiplying the PAL by 20%. If the PAL was lower than the CRQL then the PQLGs were made equivalent to
the PAL.
A - The compounds are bolded if the ILM05.4 CRQL is above the PQLGs, therefore a CLP modified request will be made to achieve the required lower limit.

Acronyms:

AES = atomic emission spectroscopy MDL = method detection limit

CLP = Contract Laboratory Program TOGS = Technical and Operational Guidance Series
CRAQL = Contract Required Quantitation Limit ug/L = microgram per liter

EPA = United States Environmental Protection Agency

Final Quality Assurance Project Plan
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Project Project Analytical Method Achievable Laboratory
Compounds CAS Action Limit' Quantitation Typical
Number (malL) Limit Goal MDLs?> Quantitation MDLs QLs
(mg/L) Limits (mg/L)

Ammonia N/A 2 0.05 N/A 0.02 - 0.05 TBD TBD
TDS N/A 1 0.01 N/A 0.01 TBD TBD
Hardness N/A NL 1 N/A 1 TBD TBD
Chloride N/A 250 1 N/A 0.05 -1 TBD TBD
Nitrate N/A 10 0.1 N/A 0.1 TBD TBD
Nitrite N/A 1 0.1 N/A 0.01-0.1 TBD TBD
Sulfate N/A 250 0.03 N/A 0.03 TBD TBD
Sulfide N/A 0.002* 0.002 N/A 1 TBD TBD
TOC N/A NL 1.0 N/A 1 TBD TBD
TSS N/A NL 0.004 N/A 0.004 TBD TBD
TKN N/A NL 0.1 N/A 0.1-0.3 TBD TBD
MEE N/A NL 0.01 N/A 0.01 TBD TBD
Ferrous Iron N/A NL NL N/A NL TBD TBD

Notes

1. NYSDEC. June 1998. TOGS 1.1.1. Ambient Water Quality Standards and Guidance Values and Groundwater Effluent
Limitations. Includes April 2000 and June 2004 Addendum values. (http://www.dec.ny.gov/regulations/2652.html).

* - Expressed as hydrogen sulfide
2. MDLs are not defined in these methods. The DESA request or laboratory SOW will include the PQLGs in order
to achieve the requested limits.

Acronyms:

CAS = Chemical Abstract Service
mg/L = milligrams per Liter

MDLs = method detection limits

QLs = quantitation limits
TDS = total dissolved solids
TSS = total suspended solids

Final Quality Assurance Project Plan

TKN = total kjedhal nitrogen
MEE = methane, ethane, ethene
N/A = not available

NL = not listed

TBD = to be determined
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Federal and State Criterla Analytical Method" Achievable Laboratory Limits
CRQL
Project
Federal & | Human Health |, | Quantitation Analytical |~ )1 itical
State Criteria| Screening Limit Goal MDLs Method - Method -
12 Value® (POLG)*® SOMO01.2 SOM01.2 MDLs QLs
i i Trace Water
Volatile Organic Compounds (VOCs)* by SIM Trace Water
(All units: pg/L) CAS Number

1,1,1-Trichloroethane 71-55-6 200 910 200 40 N/A NL 0.5 N/A N/A
1,1,2,2-Tetrachloroethane 79-34-5 1.7 0.067| 0.067 0.067| N/A NL 0.5 N/A N/A|
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 NL 5,900 5,900 1,180 N/A NL 0.5 N/A N/A
1,1,2-Trichloroethane 79-00-5 6 0.24 0.24 0.24] N/A NL 0.5 N/A N/A|
1,1-Dichloroethane 75-34-3 0.38 2.4 0.38) 0.38] N/A NL 0.5 N/A N/A|
1,1-Dichloroethene 75-35-4 0.57 34 0.57 0.57| N/A NL 0.5 N/A N/A
1,2,3-Trichlorobenzene 87-61-6 NL NL NL| NL| N/A NL 0.5 N/A N/A
1,2,4-Trichlorobenzene 120-82-1 260 0.82 0.82 0.50 N/A NL 0.5 N/A N/A
1,2-Dibromo-3-chloropropane 96-12-8 NL 0.00032 0.00032 0.00032 N/A 0.05 0.5 N/A N/A
1,2-Dibromoethane 106-93-4 NL 0.0065) 0.0065 0.0065| N/A 0.05 0.5 N/A N/A
1,2-Dichlorobenzene 95-50-1 420 37 37 7.40 N/A NL 0.5 N/A N/A
1-2-Dichloroethane 107-06-2 3.8 0.15| 0.15 0.15 N/A NL 0.5 N/A N/A|
1,2-Dichloropropane 78-87-5 5.2 0.39]) 0.39 0.39] N/A NL 0.5 N/A N/A|
1,3-Dichlorobenzene 541-73-1 400 NL| 400 80.00 N/A NL 0.5 N/A N/A
1,4-Dichlorobenzene 106-46-7 400 0.43] 0.43] 0.43 N/A NL 0.5 N/A N/A|
2-Butanone 78-93-3 NL 710 710) 142 N/A NL 5 N/A N/A
2-Hexanone 591-78-6 NL NL| NL| NL N/A NL 5 N/A N/A
4-Methyl-2-pentanone 108-10-1 NL 200 200 40 N/A NL 5 N/A N/A
Acetone 67-64-1 NL 2,200 2,200 440 N/A NL 5 N/A N/A
Benzene 71-43-2 12 0.41 0.41 0.41 N/A NL 0.5 N/A N/A
Bromochloromethane 74-97-5 NL NL NL NL| N/A NL 0.5 N/A N/A
Bromodichloromethane 75-27-4 0.55 1.1 0.55 0.55 N/A NL 0.5 N/A N/A
Bromoform 75-25-2 43 8.5 8.5 1.70 N/A NL 0.5 N/A N/A
Bromomethane 74-83-9 NL 0.87| 0.87 0.50 N/A NL 0.5 N/A N/A
Carbon Disulfide 75-15-0 0.23 100 0.23] 0.23] N/A NL 0.5 N/A N/A|
Carbon Tetrachloride 56-23-5 2.5 0.2 0.2] 0.2] N/A NL 0.5 N/A N/A

Final Quality Assurance Project Plan
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Federal and State Criteria Analytical Method* Achievable Laboratory Limits
CRQL
Project
Federal & | Human Health |, | Quantitation Analytical |~ )1 itical
State Criteria Screening Limit Goal MDLs Method - Method -
12 Value® (PQLG)® SOMO01.2 SOM01.2 MDLs QLs
i i Trace Water
Volatile Organic C.ompounds (VOCs)* by SIM Trace Water
(All units: pg/L) CAS Number

Chlorobenzene 108-90-7 680 9.1 9.1 1.82 N/A NL 0.5 N/A N/A
Chloroethane 75-00-3 NL 2,100 2,100 420 N/A NL 0.5 N/A N/A
Chloroform 67-66-3 57 0.19] 0.19 0.19] N/A NL 0.5 N/A N/A|
Chloromethane 74-87-3 NL 1.8 1.8 1.0 N/A NL 0.5 N/A N/A
cis-1,2-Dichloroethene 540-59-0 NL 37 37 7.4 N/A NL 0.5 N/A N/A
cis-1,3-Dichloropropene 26952-23-8 0.34 NL 0.34 0.34 N/A NL 0.5 N/A N/A|
Cyclohexane 110-82-7 NL 1,300 1,300 260 N/A NL 0.5 N/A N/A
Dibromochloromethane 124-48-1 5.6 0.8 0.8 0.50 N/A NL 0.5 N/A N/A]
Dichlorodifluoromethane 75-71-8 NL 39 39 7.8 N/A NL 0.5 N/A N/A
Ethylbenzene 100-41-4 3100 1.5 1.5 1.0 N/A NL 0.5 N/A N/A
Isopropylbenzene 98-82-8 NL 68| 68| 13.60| N/A NL 0.5 N/A N/A
Methyl acetate 79-20-9 NL 3,700 3,700 740 N/A NL 0.5 N/A N/A
Methy! tertiary butyl ether 1634-04-4 NL 12 12 2.40 N/A NL 0.5 N/A N/A
Methylcyclohexane 108-87-2 NL NL NL| NL| N/A NL 0.5 N/A N/A
Methylene Chloride 75-09-2 470 4.8 4.8 0.96 N/A NL 0.5 N/A N/A
m,p-Xylene 1330-20-7 NL 20 20 4.00 N/A NL 0.5 N/A N/A
o-Xylene 1330-20-7 NL 20 20 4.00 N/A NL 0.5 N/A N/A
p-Xylene 1330-20-7 NL NL NL| NL N/A NL 0.5 N/A N/A
Styrene 100-42-5 100 160 160 32.0 N/A NL 0.5 N/A N/A
Tetrachloroethene 127-18-4 0.69 0.11 0.11 0.11 N/A NL 0.5 N/A N/A|
Toluene 108-88-3 1300 230 230 46 N/A NL 0.5 N/A N/A
trans-1,2-Dichloroethene 156-60-5 140 11 11 2.20 N/A NL 0.5 N/A N/A
trans-1,3-Dichloropropene 10061-02-6 0.34 NL| 0.34 0.34 N/A NL 0.5 N/A N/A|
Trichloroethene 79-01-6 2.5 1.7 1.7 1.0 N/A NL 0.5 N/A N/A

Final Quality Assurance Project Plan
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Federal and State Criteria

Analytical Method*

Achievable Laboratory Limits

CRQL
Project
Federal & | Human Health |, | Quantitation Analytical |~ )1 itical
State Criteria| Screening Limit Goal MDLs Method - Method -
1,2 Value3 (PQLG) 5 SOMO01.2 SOMO01.2 MDLs QLs
i i Trace Water
Volatile Organic Compounds (VOCs)” by SIM Trace Water
(All units: pg/L) CAS Number

Trichlorofluoromethane 75-69-4 NL 130 130 26 N/A NL 0.5 N/A N/A
Vinyl Chloride 75-01-4 2 0.016} 0.016 0.016 N/A NL 0.5 N/A N/A
Xylenes (total) 1330-20-7 NL| N NL| NL| N/A NL 0.5 N/A N/A

Notes:

1. NRWQC - USEPA. 2004. National Recommended Water Quality Criteria. United States Envrionemental Protection Agency
Office of Water, Office of Science and Technology.
2. PRWQS - PREQB. 2003. Puerto Rico Water Quality Standards Regulation, as Amended on March 2003.
Commonwealth of Puerto Rico Office of the Governor Environmental Quality Board, Law No. 9 of June 18, 1970.

Priority is given to PRWQS.

EPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (April 2009) for tap water, based on cancer risk of 1E-6 and hazard quotient of 0.1.

3.
4. SOMO01.2 Soil Method
5.
A

If the PAL was higher than the CRQL then the PQLGs were determined by multiplying the PAL by 20%. If the PAL was lower than the CRQL then the PQLGs were made equivalent to the PAL.

- The compounds are bolded if the SOM01.2 CRQL is above the PQLGs, therefore a CLP modified request will be made to achieve the required lower limit.

Acronyms:

EPA = United States Environmental Protection Agency

CAS = Chemical abstract service

CRQL = Contract Required Quantitation Limit
MDL = method detection limit

N/A = Not Applicable

NRWQC = National Recommended Water Quality Criteria

Final Quality Assurance Project Plan

NL = Not Listed or chemical name listed but no value available
PREQB = Puerto Rico Environmental Quality Board
PRWQS = Puerto Rico Water Quality Standards

PAL= Project Action Limit
pg/L = microgram per liter
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QAPP Worksheet #15h
Reference Limits and Evaluation Table - Surface Water SVOCs
Federal and State Criteria Achievable
Project Analytical Method Laboratory Limits
Foders & sta " A e | T
Criteria ” 2 4
Semi-Volatile Organic Compounds CAS Value (PQLG)

(SVOCS)A (A" units: ug“_) Number MDLs CRQLs Level MDLs QLs
1,1'Biphenyl 92-52-4 NL 180 180 36 N/A 5 Low| N/A N/A
2,2'-oxybis(1-Chloropropane) 108-60-1 NL 0.32 0.32 0.32 N/A 5 Low N/A N/A
2,4,-Trichlorophenol 95-95-4 NL 370 370 74 N/A 5 Low| N/A N/A
2,4,6-Trichlorophenol 88-06-2 1.4 6.1 1.4 1.4 N/A 5 Low N/A N/A|
2,4-Dichlorophenol 120-83-2 77 11 11 5 N/A 5 Low| N/A N/A
2,4-Dimethylphenol 105-67-9 380 73 73] 14.6 N/A 5 Low| N/A N/A
2,4-Dinitrophenol 51-28-5 69 7.3] 7.3 7.3] N/A 10 Low N/A N/A
2,4-Dinitrotoluene 121-14-2 0.11 7.3| 0.11 0.11 N/A 5 Low N/A N/A
2,6-Dinitrotoluene 606-20-2 NL 3.7 3.7 3.7 N/A 5 Low N/A N/A]
2-Chloronaphthalene 91-58-7 1700 290 290 58 N/A 5 Low| N/A N/A
2-Chlorophenol 95-57-8 81 18 18 5 N/A 5 Low| N/A N/A
2-Methylnaphthalene 91-57-6 NL 15 15 5 N/A 5 Low| N/A N/A
2-Methylphenol 95-48-7 NL 180 180 36 N/A 5 Low| N/A N/A
2-Nitroaniline 88-74-4 NL 11 11 5 N/A 5 Low| N/A N/A
2-Nitrophenol 88-75-5 NL NL NL NL N/A 5 Low| N/A N/A
3,3'-Dichlorobenzidine 91-94-1 0.4 0.15 0.15 0.021 N/A 5 Low N/A N/A
3-Nitroaniline 99-09-2 NL 3.2 3.2 3.2 N/A 10 Low N/A N/A
4,6-Dinitro-2-methylphenol 534-52-1 NL 0.37 0.37 0.37 N/A 10 Low N/A N/A|
4-Bromophenyl-phenylether 101-55-3 NL NL| NL NL| N/A 5 Low| N/A N/A
4-Chloro-3-methylphenol 59-50-7 NL NL| NL NL| N/A 5 Low| N/A N/A
4-Chloroaniline 106-47-8 NL 1.2 1.2 1.2 N/A 5 Low N/A N/A|
4-Chlorophenyl-phenylether 7005-72-3 NL NL NL NL N/A 5 Low N/A N/A
4-Methylphenol 106-44-5 NL 18 18 5 N/A 5 Low| N/A N/A
4-Nitroaniline 100-01-6 NL 3.2 3.2 3.2 N/A 10 Low N/A N/A|
4-Nitrophenol 100-02-7 NL NL NL NL N/A 10 Low| N/A N/A
Acenaphthene 83-32-9 1200 220 220 44 N/A 5 Low| N/A N/A
Acenaphthylene 208-96-8 NL 220 220 44 N/A 5 Low| N/A N/A
Acetophenone 98-86-2 NL 370 370 74 N/A 5 Low| N/A N/A
Anthracene 120-12-7 8300 1100 1100 220 N/A 5 Low| N/A N/A
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QAPP Worksheet #15h
Reference Limits and Evaluation Table - Surface Water SVOCs
Federal and State Criteria Achievable
Project Analytical Method Laboratory Limits
Fodeal  sael Mo ot gy | Quentiter
Criteria ” 2 4
Semi-Volatile Organic Compounds CAS Value (PQLG)

(SVOCS)A (A|| units: pglL) Number MDLs CRQLs Level MDLs QLs
Atrazine 1912-24-9 3 0.29 0.29 0.29 N/A 0.1 SIM] N/A N/A
Benzaldehyde 100-52-7 NL 370 370 74 N/A 5 Low| N/A N/A
Benzo(a)anthracene 56-55-3 0.044 0.029] 0.029] 0.029] N/A 0.1 SIM N/A N/A
Benzo(a)pyrene 50-32-8 0.044 0.0029] 0.0029] 0.0029] N/A 0.1 SIM N/A N/A
Benzo(b)fluoranthene 205-99-2 0.044 0.029] 0.029] 0.029] N/A 0.1 SIM N/A N/A
Benzo(g,h,i)perylene 191-24-2 NL 110 110 22 N/A 5 Low| N/A N/A
Benzo(k)fluoranthene 207-08-9 0.044 0.29] 0.044 0.044 N/A 0.1 SIM N/A N/A|
bis(2-Chloroethoxy)methane 111-91-1 NL 11 11 5 N/A 5 Low| N/A N/A
bis(2-Chloroethyl)ether 111-44-4 0.31 0.012 0.012 0.012 N/A 5 Low N/A N/A|
bis(2-Ethylhexyl)phthalate 117-81-7 18 4.8 4.8] 4.8] N/A 5 Low N/A N/A
Butylbenzylphthalate 85-68-7 3000 35 35 7| N/A 5 Low| N/A N/A
Caprolactam 105-60-2 NL 1,800 1,800 360 N/A 5 Low| N/A N/A
Carbazole 86-74-8 NL NL NL NL N/A 5 Low| N/A N/A
Chrysene 218-01-9 0.044 2.9] 0.044 0.0038] N/A 0.1 SIM N/A N/A|
Dibenz(a,h)anthracene 53-70-3 0.044 0.0029| 0.0029] 0.0038] N/A 0.1 SIM N/A N/A|
Dibenzofuran 132-64-9 NL NL NL NL N/A 5 Low| N/A N/A
Diethylphthalate 84-66-2 23000 2900 2900 580 N/A 5 Low| N/A N/A
Dimethylphthalate 131-11-3 313000 NL 313,000 62,600 N/A 5 Low N/A N/A
Di-n-butylphthalate 84-74-2 2700 370 370 74 N/A 5 Low| N/A N/A
Di-n-octyl phthalate 117-84-0 NL NL| NL NL N/A 5 Low N/A N/A
Fluoranthene 206-44-0 300 150 150 30| N/A 5 Low N/A N/A
Fluorene 86-73-7 1300 150 150 30 N/A 5 Low| N/A N/A
Hexachlorobenzene 118-74-1 0.0075 0.042 0.0075 0.0075| N/A 5 Low N/A N/A|
Hexachlorobutadiene 87-68-3 4.4 0.86 0.86] 0.86 N/A 5 Low N/A N/A
Hexachlorocyclopentadiene 77-47-4 240 22| 22 5 N/A 5 Low| N/A N/A
Hexachloroethane 67-72-1 19 4.8] 4.8 4.8] N/A 5 Low N/A N/A
Indeno(1,2,3-cd)pyrene 193-39-5 0.044 0.029] 0.029] 0.029| N/A 0.1 SIM N/A N/A|
Isophorone 78-59-1 360 71 71 14.2 N/A 5 Low| N/A N/A
Naphthalene 91-20-3 NL 0.14 0.14] 0.14 N/A 0.1 SIM]} N/A N/A
Nitrobenzene 98-95-3 17 0.34 0.34 0.34 N/A 5 Lowl N/A N/A|
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QAPP Worksheet #15h
Reference Limits and Evaluation Table - Surface Water SVOCs
Federal and State Criteria Achievable
Project Analytical Method Laboratory Limits
Fodora st M S| g | QL
Criteria ” 2 4
Semi-Volatile Organic Compounds CAS Value (PQLG)

(SVOCS)A (A|| units: Fg“-) Number MDLs CRAQLs Level MDLs QLs
N-Nitroso-di-n-propylamine 621-64-7 0.05 0.0096] 0.0096] 0.0096] N/A 5 Low N/A N/A
N-Nitrosodiphenylamine 86-30-6 50 14 14 5 N/A 5 Low| N/A N/A
Pentachlorophenol 87-86-5 NL 0.56 0.56] 0.56 N/A 0.2 SIM| N/A N/A
Phenanthrene 85-01-8 NL 1100 1100 220 N/A 5 Low N/A N/A
Phenol 108-95-2 NL 1100 1100 220 N/A 5 Low| N/A N/A
Pyrene 129-00-0 960 110 110 22 N/A 5 Low N/A N/A
Notes:

1. NRWQC - USEPA. 2004. National Recommended Water Quality Criteria. United States Envrionemental Protection Agency Office of Water,
Office of Science and Technology.

2. PRWQS - PREQB. 2003. Puerto Rico Water Quality Standards Regulation, as Amended on March 2003.
Commonwealth of Puerto Rico Office of the Governor Environmental Quality Board, Law No. 9 of June 18, 1970.
Priority is given to PRWQS.

3. EPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (April 2009) for tap water, based on cancer risk of 1E-6 and hazard quotient of 0.1.
Screening value for acenaphthene applied to acenaphthylene.
Screening value for pyrene applied to benzo(g,h,i)perylene.
Screening value for anthracene applied to phenanthrene.
4. If the PAL was higher than the CRQL then the PQLGs were determined by multiplying the PAL by 20%.
If the PAL was lower than the CRQL then the PQLGs were made equivalent to the PAL.
A - The compounds are bolded if the SOM01.2 CRQL is above the PQLGs, therefore a CLP modified request will be made to achieve the required lower limit.

Acronyms:

EPA = United States Environmental Protection Agency
CAS = Chemical abstract service

CRAQL = Contract Required Quantitation Limit

MDL = method detection limit

N/A = Not Applicable

NRWQC = National Recommended Water Quality Criteria

NL = Not Listed or chemical name listed but no value available
PREQB = Puerto Rico Environmental Quality Board

PRWQS = Puerto Rico Water Quality Standards

PAL= Project Action Limit

pg/L = microgram per liter

Final Quality Assurance Project Plan
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Maunabo Groundwater Contamination Site
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QAPP Worksheet # 15i
Reference Limits and Evaluation Table - Surface Water Pesticides

Federal and State Criteria Achievable Laboratory
Federal & | Human Health Project Analytical Method® Limits
State Criteria| Screening Project Quantitation
12 Value® Action Limit] Limit Goal CRQLs
Pesticides CAS Number (ug/L) (ug/L) MDLs (ug/L) MDLs QLs

4,4'-DDD 72-54-8 0.001 0.28 0.001 0.001|N/A 0.1|N/A N/A
4,4'-DDE 72-55-9 0.001 0.2 0.001 0.001|N/A 0.1|N/A N/A
4,4'-DDT 50-29-3 0.001 0.2 0.001 0.001|N/A 0.1|N/A N/A
Aldrin 309-00-2 0.0013| 0.004 0.0013 0.0013|N/A 0.05|N/A N/A
alpha-BHC 319-84-6 0.000049| 0.011 0.000049| 0.000049(N/A 0.05INIA N/A
alpha-Chlordane 5103-71-9 0.0043| 0.19 0.0043| 0.0043|N/A 0.05|NIA N/A
beta-BHC 319-85-7 0.0091 0.037 0.0091 0.0091|N/A 0.05|N/A N/A
delta-BHC 319-86-8 NL NL NL NL[N/A 0.05|N/A N/A
Dieldrin 60-57-1 0.0014| 0.0042 0.0014| 0.0014|N/A 0.1|N/A N/A
Endosulfan | 959-98-8 0.056 22 0.056 0.05{N/A 0.05|N/A N/A
|Endosulfan Il 33213-65-9 0.056 22 0.056 0.056|N/A 0.1|N/A N/A
Endosulfan sulfate 1031-07-8 62 NL 62 12.4|N/A 0.1|N/A N/A
Endrin 72-20-8 0.036| 1.1 0.036| 0.036|N/A 0.1|N/A N/A
Endrin aldehyde 7421-93-4 0.29 NL| 0.29 0.1]N/A 0.1[N/A N/A
Endrin ketone 53494-70-5 NL NL NL NL[N/A 0.1|N/A N/A
gamma-BHC (Lindane) 58-89-9 0.19 0.061 0.061 0.05|N/A 0.05|N/A N/A
-Chlordane 5103-74-2 0.0043| 0.19 0.0043| 0.0043|N/A 0.05|N/A N/A
Heptachlor 76-44-8 0.0021 0.015 0.0021 0.0021|N/A 0.05|NIA N/A
Heptachlor epoxide 1024-57-3 0.0038 0.0074| 0.0038 0.0038|N/A 0.0SINIA N/A
[Methoxychlor 72-43-5 0.03 18 0.03 0.03|N/A 0.5|NIA N/A
IToxaphene 8001-35-2 0.0002 0.061 0.0002 0.0002|N/A 5|N/A N/A

Notes:

1. NRWQC - USEPA. 2004. National Recommended Water Quality Criteria. United States Envrionemental Protection Agency

Office of Water, Office of Science and Technology.

2. PRWQS - PREQB. 2003. Puerto Rico Water Quality Standards Regulation, as Amended on March 2003.

Commonwealth of Puerto Rico Office of the Governor Environmental Quality Board, Law No. 9 of June 18, 1970.

Priority is given to PRWQS.

3. EPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (April 2009) for tap water, based on
cancer risk of 1E-6 and hazard quotient of 0.1.

The criteria used for the Project Action Limit is the lower value of 1., 2. and 3.

4. SOM01.2 most CRQLs are above the PQLGs. A contract modification will be requested to achieve the project goal where possible.

5. If the PAL was higher than the CRQL then the PQLGs were determined by multiplying the PAL by 20%. If the PAL was lower than the
CRQL then the PQLGs were made equivalent to the PAL.

A - The compounds are bolded if the SOM01.2 CRQL is above the PQLGs, therefore a CLP modified request will be made to achieve the required lower limit.

Acronyms:

NL = Not Listed or chemical name listed but no value available
PREQB = Puerto Rico Environmental Quality Board

PRWQS = Puerto Rico Water Quality Standards

PAL= Project Action Limit

pg/L = microgram per liter

EPA = United States Environmental Protection Agency
CAS = Chemical abstract service

CRQL = Contract Required Quantitation Limit

MDL = method detection limit

N/A = Not Applicable

NRWQC = National Recommended Water Quality Criteria

R2
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QAPP Worksheet # 15j
Reference Limits and Evaluation Table - Surface Water PCBs

Federal and State Criteria Achievable Laboratory
Human Health Project Analytical Method® Limits®
Federal & ?tzate Screening Project Quantitation
CAS Criteria Value® Action Limit|] Limit Goal CRQLs
PCBs Number (uglL) (ug/L) MDLs (ng/L) MDLs QLs

Aroclor-1016 [12674-11-2 0.014 0.96 0.014 0.014|N/A 1|N/A N/A
Aroclor-1221 |11104-28-2 0.014 0.0068 0.0068 0.0068(N/A 1|N/A N/A
Aroclor-1232 |11141-16-5 0.014 0.0068 0.0068 0.0068|N/A 1|N/A N/A
Aroclor-1242 |53469-21-9 0.014 0.034 0.014 0.014|N/A 1|N/A N/A
Aroclor-1248 |12672-29-6 0.014 0.034 0.014 0.014|N/A 1|N/A N/A
Aroclor-1254 |11097-69-1 0.014 0.034 0.014 0.014|N/A 1|N/A N/A
Aroclor-1260 |[11096-82-5 0.014 0.034 0.014 0.014|N/A 1|N/A N/A

Notes:

1. NRWQC - USEPA. 2004. National Recommended Water Quality Criteria. United States Envrionemental Protection Agency

Office of Water, Office of Science and Technology.

2. PRWQS - PREQB. 2003. Puerto Rico Water Quality Standards Regulation, as Amended on March 2003.

Commonwealth of Puerto Rico Office of the Governor Environmental Quality Board, Law No. 9 of June 18, 1970.

Priority is given to PRWQS.

3. EPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (April 2009) for tap water, based on
cancer risk of 1E-6 and hazard quotient of 0.1.

The criteria used for the Project Action Limit is the lower value of 1., 2. and 3.

4. SOM01.2 most CRQLs are above the PQLGs. A contract modification will be requested to achieve the project goal where possible.

5. If the PAL was higher than the CRQL then the PQLGs were determined by multiplying the PAL by 20%. If the PAL was lower than the
CRQL then the PQLGs were made equivalent to the PAL.

A - The compounds are bolded if the SOM01.2 CRQL is above the PQLGs, therefore a CLP modified request will be made to achieve the required lower

limit.

Acronyms:

NL = Not Listed or chemical name listed but no value available

PREQB = Puerto Rico Environmental Quality Board

PRWQS = Puerto Rico Water Quality Standards

PAL= Project Action Limit

pg/L = microgram per liter

EPA = United States Environmental Protection Agency
CAS = Chemical abstract service

CRQL = Contract Required Quantitation Limit

MDL = method detection limit

N/A = Not Applicable

NRWQC = National Recommended Water Quality Criteria

Final Quality Assurance Project Plan
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QAPP Worksheet # 15k
Reference Limits and Evaluation Table - Surface Water Inorganics
Federal and State Criteria
Project Analytical Method* Achievable Laboratory Limits
Federal & Quantitation
State Criteria | TUman H.ealth PAL Limit Goal
Inorganic Analytes” 12 Screem;\g (PQLG)®
(All units: pgiL) CAS Number Value MDLs | CRQLs | Method MDLs QLs

Aluminum 7429-90-5 87 3,700 87 87| N/A 200| ICP-AES N/A N/A|
Antimony 7440-36-0 14 2 2 2 N/A 2| I1cP-Ms N/A N/A
Arsenic 7440-38-2 0.18 0.05 0.05 0.05 N/A 1 ICP-MS N/A N/A|
Barium 7440-39-3 NL 730 730 146 N/A 10 ICP-MS N/A N/A|
Beryllium 7440-41-7 NL 7 7 1.46 N/A 1| 1CP-MS N/A N/A
Cadmium 7440-43-9 0.25 2 0.25 0.25 N/A 1 ICP-MS N/A N/A|
Calcium 7440-70-2 NL NL NL NL| N/A| 5,000 ICP-AES N/A N/A)
Chromium 7440-47-3 11 11 11 2.2 N/A 2| ICcP-MS N/A N/A
Cobalt 7440-48-4 NL 1 1 1 N/A 5 ICP-MS N/A N/A|
Copper 7440-50-8 9 150 9 2 N/A 2| I1CP-AES N/A N/A)
Cyanide 57-12-5 5.2 73 5.2 5.2 N/A 10| ICP-AES N/A N/A]
Iron 7439-89-6 1000 2,600 1,000 200 N/A 100| ICP-AES N/A N/A|
Lead 7439-92-1 15 15 15 3 N/A 1| 1cP-Ms N/A N/A
Magnesium 7439-95-4 NL NL NL NL| N/A| 5,000 ICP-AES N/A N/A
Manganese 7439-96-5 NL 88 88 17.6 N/A 15| ICP-AES N/A N/A|
Mercury 7439-97-6 0.05 0.057 0.050 0.050] N/A 0.2| ICP-AES N/A N/A
Nickel 7440-02-0 52 73 52 40 N/A 40| ICP-AES N/A N/A
Potassium 7440-09-7 NL NL NL NL N/A 5,000 ICP-AES N/A N/A|
Selenium 7782-49-2 5 18 5 5 N/A 5| ICP-MS N/A N/A|
Silver 7440-22-4 3.2 18 3.2 1 N/A 1| 1CP-MS N/A N/A
Sodium 7440-23-5 NL NL NL NL N/A 5,000 ICP-AES N/A N/A|
Sulfate - NL NL NL NL| N/A N/A N/A N/A N/A)
Thallium 7440-28-0 NL 0.24 0.24 0.24 N/A 1| ICP-MS N/A N/A
Vanadium 7440-62-2 NL 18 18 5 N/A 5 ICP-MS N/A N/A|
Zinc 7440-66-6 120 1,100 120 24 N/A 60[ ICP-MS N/A N/A|

Final Quality Assurance Project Plan
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QAPP Worksheet # 15k

Reference Limits and Evaluation Table - Surface Water Inorganics
Notes:
1. NRWQC - USEPA. 2004. National Recommended Water Quality Criteria. United States Envrionemental Protection Agency
Office of Water, Office of Science and Technology.
2. PRWQS - PREQB. 2003. Puerto Rico Water Quality Standards Regulation, as Amended on March 2003.
Commonwealth of Puerto Rico Office of the Governor Environmental. Quality Board, Law No. 9 of June 18, 1970.
Priority is given to PRWQS.
3. EPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (April 2009) for tap water, based on cancer risk of 1E-6 and hazard quotient of 0.1.
There is no RSL fot total chromium. Screening value for chromium (V1) applied to chromium.
Screening value for vanadium and compounds is used for vanadium.
4. ILM05.4 Method is used.
5. If the PAL was higher than the CRQL then the PQLGs were determined by multiplying the PAL by 20%. If the PAL was lower than the CRQL then the PQLGs were made equivalent to
the PAL.
A - The compounds are bolded if the SOM01.2 CRQL is above the PQLGs, therefore a CLP modified request will be made to achieve the required lower limit.

Bolded analytes have PAL values lower than method quantitation limits. CDM will attempt to achieve lower limits via CLP modifications.

Acronyms:

EPA = United States Environmental Protection Agency NL = Not Listed or chemical name listed but no value available
CAS = Chemical abstract service PREQB = Puerto Rico Environmental Quality Board

CRAQL = Contract Required Quantitation Limit PRWQS = Puerto Rico Water Quality Standards

MDL = method detection limit PAL= Project Action Limit

N/A = Not Applicable pg/L = microgram per liter

NRWQC = National Recommended Water Quality Criteria

Final Quality Assurance Project Plan
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Reference Limits and Evaluation Table - Soil VOCs

QAPP Worksheet # 15l

Maunabo Groundwater Contamination Site

Project Achievable Laboratory
Quantitation Analytical Method® Limits
CAS Project Action Limit Goal CRQLs
Volatile Organic Compounds Number Limit (pg/kg)' (ug/kg) MDLs (ng/kg) MDLs QLs

1,1,1-Trichloroethane 71-55-6 2,000 400|N/A 5|N/A N/A
1,1,2,2-Tetrachloroethane 79-34-5 3 3|N/A 5|N/A N/A
1,1,2-Trichloro-1,2,2-trifluoroethane |[76-13-1 NL NL|N/A 5IN/A N/A
1,1,2-Trichloroethane 79-00-5 20 20|N/A 5[N/A N/A
1,1-Dichloroethane 75-34-3 23,000 4,600|N/A 5[N/A N/A
1,1-Dichloroethylene 75-35-4 60 12|N/A 5[N/A N/A
1,2,3-Trichlorobenzene 87-61-6 NL NL[N/A 5|N/A N/A
1,2,4-Trichlorobenzene 120-82-1 5,000 1,000{N/A 5|N/A N/A
1,2-Dibromo-3-chloropropane 96-12-8 NL NL|N/A 5[N/A N/A
1,2-Dibromoethane 106-93-4 NL NL|N/A 5|N/A N/A
1,2-Dichlorobenzene 95-50-1 17,000 3,400{N/A 5[N/A N/A
1,2-Dichloroethane 107-06-2 20 10|N/A 5|N/A N/A
1,2-Dichloropropane 78-87-5 30 6[N/A 5|N/A N/A
1,3-Dichlorobenzene 541-73-1 NL NL|N/A 5[N/A N/A
1,3-Dichloropropene 542-75-6 4 4|N/A 5[N/A N/A
1,4-Dichlorobenzene 106-46-7 2,000 400|N/A 5|N/A N/A
1,4-Dioxane 123-91-1 NL NL|N/A 100(N/A N/A
2-Butanone 78-93-3 NL NL|N/A 10{N/A N/A
2-Hexanone 591-78-6 NL NL|N/A 10{N/A N/A
4-Methyl-2-pentanone 108-10-1 NL NL|N/A 10{N/A N/A
Acetone (2-propanone) 67-64-1 16,000 3,200|{N/A 10{N/A N/A
Benzene 71-43-2 30 6|N/A 5|N/A N/A
Bromochloromethane 74-97-5 NL NL|N/A 5|N/A N/A
Bromodichloromethane 75-27-4 600 120|N/A 5|N/A N/A
Bromoform (triboromomethane) 75-25-2 800 160[N/A 5[N/A N/A
Bromomethane 74-83-9 NL NL[N/A 5|N/A N/A
Carbon disulfide 75-15-0 32,000 6,400|N/A 5[N/A N/A
Carbon tetrachloride 56-23-5 70 14|N/A 5|N/A N/A
Chlorobenzene 108-90-7 1,000 200(N/A 5[N/A N/A
Chlorodibromomethane 124-48-1 400 80|N/A 5|N/A N/A
Chloroethane 75-00-3 NL NL|N/A 5|N/A N/A
Chloroform 67-66-3 600 120|N/A 5|N/A N/A
Chloromethane 74-87-3 NL NL[N/A 5|N/A N/A
cis-1,2-Dichloroethylene 156-59-2 400 80|N/A 5|N/A N/A
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Reference Limits and Evaluation Table - Soil VOCs

QAPP Worksheet # 15l

Maunabo Groundwater Contamination Site

Project Achievable Laboratory
Quantitation Analytical Method® Limits
CAS Project Action Limit Goal CRQLs
Volatile Organic Compounds Number Limit (pg/kg)' (ug/kg) MDLs (ng/kg) MDLs QLs

cis-1,3-Dichloropropene 10061-01-5 NL NL|N/A 5|N/A N/A
Cyclohexane 110-82-7 NL NL[N/A 5[N/A N/A
Dichlorodifluoromethane 75-71-8 NL NL|N/A 5[N/A N/A
Ethylbenzene 100-41-4 13,000 2,600|N/A 5[N/A N/A
Isopropylbenzene 98-82-8 NL NL|N/A 5|N/A N/A
Methyl acetate 79-20-9 NL NL|N/A 5[N/A N/A
Methyl tert-butyl ether 1634-04-4 NL NL[N/A 5[N/A N/A
Methylcyclohexane 108-87-2 NL NL|N/A 5[N/A N/A
Methyl bromide 74-83-9 200 40|N/A 5[N/A N/A
Methylene chloride 75-09-2 20 10{N/A 5[N/A N/A
m-Xylene 108-38-3 210,000 42,000{N/A 5[N/A N/A
o-Xylene 95-47-6 190,000 38,000{N/A 5[N/A N/A
p-Xylene 106-42-3 200,000 40,000|N/A 5[N/A N/A
Styrene 100-42-5 4,000 800[N/A 5[N/A N/A
Tetrachloroethylene 127-18-4 60 12|N/A 5[N/A N/A
Toluene 108-88-3 12,000 2,400|N/A 5[N/A N/A
trans-1,2-Dichloroethylene 156-60-5 700 140 [N/A 5|N/A N/A
trans-1,3-Dichloropropene 10061-02-6 NL NL|N/A 5|N/A N/A
Trichloroethylene 79-01-6 60 12[N/A 5[N/A N/A
Vinyl acetate 108-05-4 139,642 27,928|N/A 5|N/A N/A
Trichlorofluoromethane 75-69-4 NL NL|N/A 5|N/A N/A
Vinyl chloride (chloroethene) 75-01-4 10 5[N/A 5[N/A N/A

Notes

1. EPA. Appendix A - Generic SSLs for the Residential and Commmercial/Industrial Scenarios, Appendix B - SSL Equations for
for Residential Scenario and Appendix C - Chemical Properties and Regulatory /Human Health Benchmarks for SSL Calculations.
http://www.epa.gov/superfund/health/conmedia/soil/pdfs/ssg_appa-c.pdf
2. Low soil option of SOM01.2 will be used. Two VOCs have CRQLs which exceed the Project Quantitation Limit Goal.

These values are highlighted. The SOM01.2 CLP modification request will be made to achieve the required lower limit.

Acronyms:

CRAQL - Contract Required Quantitation Limit

MDL - method detection limit

NA - Not Applicable

NL - Chemical name not listed or screening value of this type not listed for the chemical
pg/kg - microgram per kilogram
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QAPP Worksheet # 15m
Reference Limits and Evaluation Table - Soil SVOCs

Achievable
Analytical Method? Laboratory Limits
CAS Project Action | Project Quantitation CRQLs
Semivolatile Organic Compounds | Number | Limit (ug/kg) Limit Goal (ug/kg) MDLs (ng/kg) MDLs QLs

1,1'-Biphenyl 92-52-4 NL NL[N/A 170|N/A N/A
1,2,4,5-Tetrachlorobenzene 95-94-3 NL NL[N/A 170(N/A N/A
2,2'-Oxybis (1-chloropropane) 108-60-1 NL NL[N/A 170|N/A N/A
2,3,4,6-Tetrachlorophenol 58-90-2 NL NL[N/A 170(N/A N/A
2,4-Dichlorophenoxybutyric Acid 3 |94-75-7 400 80 |N/A NL3|N/A N/A
2,4,5-Trichlorophenol 95-95-4 270,000 54,000|N/A 170|N/A N/A
2,4,6-Trichlorophenol 88-06-2 200 200|N/A 170|N/A N/A
2,4-Dichlorophenol 120-83-2 1,000 200|N/A 170|N/A N/A
2,4-Dimethylphenol 105-67-9 9,000 1,800({N/A 170|N/A N/A
2,4-Dinitrophenol 51-28-5 200 100(N/A 330|N/A N/A
2,4-Dinitrotoluene 121-14-2 0.8 0.8|N/A 170(N/A N/A
2,6-Dinitrotoluene 606-20-2 0.7 0.7|N/A 170(N/A N/A
2-Chloronapthalene 91-58-7 NL NL[N/A 170(N/A N/A
2-Chlorophenol 95-57-8 4,000 800|N/A 170|N/A N/A
2-Methylnapthalene 91-57-6 NL NL|N/A 170|N/A N/A
2-Methylphenol (o-cresol) 95-48-7 15,000 3,000(N/A 170|N/A N/A
2-Nitroaniline 88-74-4 NL NL|N/A 330|N/A N/A
2-Nitrophenol 88-75-5 NL NL|[N/A 170|N/A N/A
3,3-Dichlorobenzidine 91-94-1 7 7[N/A 170(N/A N/A
3-Nitroaniline 99-09-2 NL NL|N/A 330|N/A N/A
4,6-Dinitro-2-methylphenol 534-52-1 NL NL[N/A 330|N/A N/A
4-Bromophenyl-phenylether 101-55-3 NL NLIN/A 170(N/A N/A
4-Chloro-3-methylphenol 59-50-7 NL NL|N/A 170|N/A N/A
4-Chloroaniline 106-47-8 NL NL[N/A 170|N/A N/A
4-Chlorophenyl-phenyl ether 7005-72-3 NL NL[N/A 170(N/A N/A
4-Methylphenol 106-44-5 NL NL|N/A 170|N/A N/A
4-Nitroaniline 100-01-6 NL NL[N/A 330|N/A N/A
4-Nitrophenol 100-02-7 NL NL[N/A 330[N/A N/A
Acenaphthene 83-32-9 570,000 114,000|N/A 170|N/A N/A
Acenaphthylene 208-96-8 NL NL[N/A 170|N/A N/A
Acetophenone 98-86-2 NL NL[N/A 170|N/A N/A
Anthracene 120-12-7 12,000,000 2,400,000 [N/A 170|N/A N/A
Atrazine 1912-24-9 NL NL[N/A 170|N/A N/A
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Achievable
Analytical Method? Laboratory Limits
CAS Project Action | Project Quantitation CRQLs
Semivolatile Organic Compounds | Number | Limit (ug/kg) Limit Goal (ug/kg) MDLs (ng/kg) MDLs QLs

Benzaldehyde 100-52-7 NL NL|[N/A 170|N/A N/A
Benz(a)anthracene 56-55-3 2,000 400({N/A 170(N/A N/A
Benzo(a)pyrene 50-32-8 211 211|N/A 170[(N/A N/A
Benzo(b)fluoranthene 205-99-2 2,110 422|N/A 170|N/A N/A
Benzo (g,h,i) perylene 191-24-2 NL NL[N/A 170|N/A N/A
Benzo(k)fluoranthene 207-08-9 21,096 4,219(N/A 170|N/A N/A
Bis (2-chloroethoxy) methane 111-91-1 NL NL[{N/A 170|N/A N/A
Bis(2-chloroethyl)ether 111-44-4 0.4 0.4|N/A 170(N/A N/A
Bis(2-ethylhexyl)phthalate 117-81-7 123,121 24,624 |N/A 170|N/A N/A
Butyl benzyl phthalate 85-68-7 930,000 186,000|N/A 170|N/A N/A
Caprolactam 105-60-2 NL NL[N/A 170(N/A N/A
Carbazole 86-74-8 600 300|N/A 170(N/A N/A
Chrysene 218-01-9 160,000 32,000|N/A 170|N/A N/A
Dibenz(a,h)anthracene 53-70-3 211 190|N/A 170|N/A N/A
Dibenzofuran 132-64-9 NL NL[N/A 170|N/A N/A
Diethylphthalate 84-66-2 470,000 94,000|N/A 170|N/A N/A
Dimethylphthalate 131-11-3 NL NL|[N/A 170|N/A N/A
Di-n-butyl phthalate 84-74-2 2,300,000 460,000|N/A 170|N/A N/A
Di-n-octyl phthalate 117-84-0 2,462,425 492,485|N/A 170|N/A N/A
Fluoranthene 206-44-0 2,200,035 440,007 |N/A 170(N/A N/A
Fluorene 86-73-7 560,000 112,000|N/A 170|N/A N/A
Hexachloro-1,3-butadiene 87-68-3 2,000 400(N/A 170(N/A N/A
Hexachlorobenzene 118-74-1 1,077 215|N/A 170[N/A N/A
Hexachlorocyclopentadiene 77-47-4 365,872 73,174 N/A 170|N/A N/A
Hexachloroethane 67-72-1 500 250|N/A 170|N/A N/A
Indeno(1,2,3-cd)pyrene 193-39-5 2,110 422[N/A 170(N/A N/A
Isophorone 78-59-1 500 250|N/A 170|N/A N/A
Naphthalene 91-20-3 18,769 3,754 |N/A 170(N/A N/A
Nitrobenzene 98-95-3 100 1,500 (N/A 170|N/A N/A
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Achievable
Analytical Method? Laboratory Limits
CAS Project Action | Project Quantitation CRQLs
Semivolatile Organic Compounds | Number | Limit (ug/kg) Limit Goal (ug/kg) MDLs (ng/kg) MDLs QLs

N-Nitrosodi-n-propylamine 621-64-7 0.05 0.05(N/A 170(N/A N/A
N-Nitrosodiphenylamine 86-30-6 1,000 200|N/A 170(N/A N/A
p-Chloroaniline 106-47-8 700 140(N/A 170(N/A N/A
Pentachlorophenol * 87-86-5 30 6.7 IN/A 6.7 IN/A N/A
Phenol 108-95-2 100,000 20,000|N/A 170(N/A N/A
Pyrene 129-00-0 2,912,620 582,524 [N/A 170(N/A N/A

Notes
1. EPA. Appendix A - Generic SSLs for the Residential and Commmercial/Industrial Scenarios, Appendix B - SSL Equations for
for Residential Scenario and Appendix C - Chemical Properties and Regulatory /Humman Health Benchmarks for SSL Calculations.
http://www.epa.gov/superfund/health/conmedia/soil/pdfs/ssg_appa-c.pdf
2. Low soil option of SOM01.2 will be used. Several SVOCs have CRQLs which exceed the Project Quantitation Limit Goal.
These values are highlighted. A SOM01.2 CLP contract modification request will be made to achieve the required lower limit.
3. 2,4-Dichlorophenoxybutyric Acid is not included on the target compound list of method SOM01.1. The contract modification
will include a request to add this compound the analytic procedure.
4. Pentachlorophenol will be analyzed by SIM Method SOMO01.2 to achieve the Project Quantitation Limit.

Acronyms:

CRAQL - Contract Required Quantitation Limit

MDL - method detection limit

NA - Not Applicable

NL - Chemical name not listed or screening value of this type not listed for the chemical
pg/kg - microgram per kilogram
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Project
Quantitation |__Analytical Method” | Achievable Laboratory Limits
Project Action Limit Goal CRAQLs
Compound CAS Number | Limit (ug/kg)' (ug/kg) MDLs (ng/kg) MDLs QlLs

Pesticides

4.4'-DDD 72-54-8 9,951 1,990|N/A 3.3|N/A N/A
4.4'-DDE 72-55-9 7,025 1,405|N/A 3.3|N/A N/A
4.4'-DDT 50-29-3 7,025 1,405|N/A 3.3|N/A N/A
Aldrin 309-00-2 101 20[N/A 1.7[N/A N/A
alpha-BHC 319-84-6 0.5 0.5|N/A 1.7|N/A N/A
alpha-Chlordane 5103-71-9 0.0043 0.004|N/A 1.7|N/A N/A
beta-BHC 319-85-7 3 3[N/A 1.7[N/A N/A
delta-BHC 319-86-8 NL 1.7[N/A 1.7[N/A N/A
Dieldrin 60-57-1 4 4|N/A 3.3|N/A N/A
Endosulfan® 115-29-7 18,000 3,600 |[N/A NL3|N/A N/A
Endosulfan | 959-98-8 0.056 0.05|N/A 1.7|N/A N/A
Endosulfan I 33213-65-9 0.056 0.05|N/A 3.3|N/A N/A
Endosulfan sulfate 1031-07-8 62 12|N/A 3.3|N/A N/A
Endrin 72-20-8 1,000 200[N/A 3.3|N/A N/A
Endrin aldehyde 7421-93-4 0.29 0.1|N/A 3.3|N/A N/A
Endrin ketone 53494-70-5 NL 3[N/A 3.3[N/A N/A
gamma-BHC (Lindane) 58-89-9 9 1.8|N/A 1.7IN/A N/A
gamma-Chlordane 5103-74-2 0.0043 0.004|N/A 1.7|N/A N/A
Heptachlor 76-44-8 383 77|(N/A 1.7|N/A N/A
Heptachlor epoxide 1024-57-3 189 38|N/A 1.7|N/A N/A
Methoxychlor 72-43-5 160,000 32,000[{N/A 17|N/A N/A
Toxaphene 8001-35-2 1,567 313|N/A 170|N/A N/A
PCBs

Aroclor-1016 12674-11-2 220 110|N/A 33[N/A N/A
Aroclor-1221 11104-28-2 220 110|N/A 33[N/A N/A
Aroclor-1232 11141-16-5 220 110|N/A 33[N/A N/A
Aroclor-1242 53469-21-9 220 110{N/A 33[N/A N/A
Aroclor-1248 12672-29-6 220 110|N/A 33[N/A N/A
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Project
Quantitation |__Analytical Method® | Achievable Laboratory Limits
Project Action Limit Goal CRAQLs
Compound CAS Number | Limit (ug/kgz1 /kq) MDLs (ng/kg) MDLs QlLs
Aroclor-1254 11097-69-1 220 110{N/A 33[N/A N/A
Aroclor-1260 11096-82-5 220 110(N/A 33[N/A N/A

Notes:

1. EPA. Appendix A - Generic SSLs for the Residential and Commmercial/Industrial Scenarios, Appendix B - SSL Equations for

for Residential Scenario and Appendix C - Chemical Properties and Regulatory /Humman Health Benchmarks for SSL Calculations.
http://www.epa.gov/superfund/health/conmedia/soil/pdfs/ssq_appa-c.pdf

2. Low soil option of SOM01.2 will be used. CRQLs which exceed the Project Quantitation Limit Goals are bolded and highlighted. A contract
mofication will be requested for those analytes to attempt to achieve lower reporting limits.

Acronyms:

CRAQL - Contract Required Quantitation Limit
MDL - method detection limit

NA - Not Applicable

NL - Chemical name not listed or screening value of this type not listed for the chemical
pg/kg - Micrograms per kilogram
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QAPP Worksheet # 150

Reference Limits and Evaluation Table - Soil Inorg_janics

Analytical Achievable
Project Method? Laboratory Limits
CAS Project Action' | Quantitation Limit CRQLs
Inorganic Analytes Number | Limit (mg/kg) Goal (mg/kg) MDLs |(mg/kg)] MDLs QLs

Aluminum 7429-90-5 76,000 15,200 N/A 20|N/A N/A
Antimony 7440-36-0 5 5| N/A 6[N/A N/A
Arsenic 7440-38-2 29 14.5] N/A 1IN/A N/A
Barium 7440-39-3 1,600 320] N/A 20|N/A N/A
Beryllium 7440-41-7 63 12.6] N/A 0.5|N/A N/A
Cadmium 7440-43-9 8 1.6] N/A 0.5|N/A N/A
Calcium 7440-70-2 NL 500] N/A 500({N/A N/A
Chromium (total) 7440-47-3 38 7.6] N/A 1IN/A N/A
Cobalt 7440-48-4 NL 5] N/A 5|N/A N/A
Copper 7440-50-8 NL 2.5 N/A 2.5|N/A N/A
Cyanide (amenable) 57-12-5 40 8 N/A 2.5[N/A N/A
Iron 7439-89-6 NL 101 N/A 10|N/A N/A
Lead 7439-92-1 NL 11 N/A 1IN/A N/A
Magnesium 7439-95-4 NL 500] N/A 500({N/A N/A
Manganese 7439-96-5 NL 1.5 N/A 1.5|N/A N/A
Mercury 7439-97-6 2 0.4 N/A 0.1[N/A N/A
Nickel 7440-02-0 130 26| N/A 4|N/A N/A
Potassium 7440-09-7 NL 500] N/A 500({N/A N/A
Selenium 7782-49-2 5 4] N/A 3.5[N/A N/A
Silver 7440-22-4 34 6.8] N/A 1IN/A N/A
Sodium 7440-23-5 NL 5001 N/A 500|N/A N/A
Thallium 7440-28-0 0.7 0.5] N/A 2.5|N/A N/A
Vanadium 7440-62-2 715 143 N/A 5|N/A N/A
Zinc 7440-66-6 NL 6] N/A 6|N/A N/A
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Maunabo Groundwater Contamination Site

QAPP Worksheet # 150
Reference Limits and Evaluation Table - Soil Inorganics
Notes:
1. EPA. Appendix A - Generic SSLs for the Residential and Commmercial/Industrial Scenarios, Appendix B - SSL Equations for

for Residential Scenario and Appendix C - Chemical Properties and Regulatory /Humman Health Benchmarks for SSL Calculations.

http://www.epa.gov/superfund/health/conmedia/soil/pdfs/ssg_appa-c.pdf
2. ICP-AES applies to analytes thallium and antimony, which CRQLs exceed the PQLGs.
A modification to method ILM05.4 will be requested to achieve the project goal.

Acronyms:

CRAQL - Contract Required Quantitation Limit

MDL - method detection limit

NA - Not Applicable

NL - Chemical name not listed or screening value of this type not listed for the chemical
mg/kg - milligrams per kilogram
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Project Achievable Laboratory
CAS Action Limit | Project Quantitation Analytical Method Limits
Analysis Number (mglkg) Limit Goal (mg/kg) | MDLs CRQLs Option MDLs QLs
pH N/A N/A N/A|+ 0.5 +0.5 N/A TBD TBD
TOC N/A N/A 100|N/A 100-500 mg/kg |N/A TBD TBD
Grain Size [N/A N/A N/A[N/A N/A N/A TBD TBD
Notes

CRQL = Contract Required Quantitation Limit

MDL = method detection limit

mg/kg = milligram per kilogram
TBD = to be determined

Final Quality Assurance Project Plan

NA = Not applicable
PAL- Project Action Limit.

PQLG - Project Quantitation Limit Goal.
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QAPP Worksheet # 159
Reference Limits and Evaluation Table - Sediment VOCs

Achievable Laboratory
Project Analytical Method® Limits
CAS Project Action | Quantitation Limit CRQLs
Volatile Organic Compounds Number | Limit"? (ug/kg) Goal (ug/kg) MDLs (ug’kg) | Source MDLs QlLs

1,1,1-Trichloroethane 71-55-6 30.2 6[N/A 5|Low N/A N/A
1,1,2,2-Tetrachloroethane 79-34-5 1.36 1[N/A 5|Low N/A N/A
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 NL 5IN/A 5|Low N/A N/A
1,1,2-Trichloroethane 79-00-5 1.24 1[N/A 5|Low N/A N/A
1,1-Dichloroethane 75-34-3 0.575 0.5|N/A 5|Low N/A N/A
1,1-Dichloroethylene 75-35-4 31 5[N/A 5|Low N/A N/A
1,2,3-Trichlorobenzene 87-61-6 858 171.6|N/A 5|Low N/A N/A
1,2,4-Trichlorobenzene 120-82-1 210 42|N/A 5|Low N/A N/A
1,2-Dibromo-3-chloropropane 96-12-8 NL 5[N/A 5[Low N/A N/A
1,2-Dibromoethane 106-93-4 NL 5|N/A 5|Low N/A N/A
1,2-Dichlorobenzene 95-50-1 16.5 8.25[N/A 5|Low N/A N/A
1,2-Dichloroethane 107-06-2 260 52|N/A 5|Low N/A N/A
1,2-Dichloropropane 78-87-5 481 96.2(N/A 5|Low N/A N/A
1,3-Dichlorobenzene 541-73-1 2,460 492|N/A 5|Low N/A N/A
1,4-Dichlorobenzene 106-46-7 318 63.6|N/A 5|Low N/A N/A
2-Butanone 78-93-3 NL 10|N/A 10|Low N/A N/A
2-Hexanone 591-78-6 58.2 11.64|N/A 10|Low N/A N/A
4-Methyl-2-pentanone 108-10-1 25.1 10{N/A 10{Low N/A N/A
Acetone 67-64-1 9.9 10|N/A 10|Low N/A N/A
Benzene 71-43-2 142 28.4[N/A 5|Low N/A N/A
Bromochloromethane 74-97-5 NL 5|N/A 5|Low N/A N/A
Bromodichloromethane 75-27-4 NL 5|N/A 5|Low N/A N/A
Bromoform 75-25-2 492 98.4[N/A 5|Low N/A N/A
Bromomethane 74-83-9 NL 5|N/A 5|Low N/A N/A
Carbon Disulfide 75-15-0 0.851 0.8|N/A 5|Low N/A N/A
Carbon Tetrachloride 56-23-5 64.2 12.84|N/A 5|Low N/A N/A
Chlorobenzene 108-90-7 8.42 5|N/A 5|Low N/A N/A
Chloroethane 75-00-3 NL 5|N/A 5|Low N/A N/A
Chloroform 67-66-3 121 24.2|N/A 5|Low N/A N/A
Chloromethane 74-87-3 NL 5IN/A 5|Low N/A N/A
cis-1,2-Dichloroethene 156-59-2 NL 5|N/A 5|Low N/A N/A
cis-1,3-Dichloropropene 10061-01-5 NL 5|N/A 5|Low N/A N/A
Cyclohexane 110-82-7 NL 5|N/A 5|Low N/A N/A
Dibromochloromethane 124-48-1 NL 5|N/A 5|Low N/A N/A
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Achievable Laboratory
Project Analytical Method® Limits
CAS Project Action | Quantitation Limit CRQLs
Volatile Organic Compounds Number | Limit"? (ug/kg) Goal (pg/kg) MDLs (ug’kg) | Source MDLs QLs

Dichlorodifluoromethane 75-71-8 NL 5|N/A 5|Low N/A N/A
Ethylbenzene 100-41-4 175 35[N/A 5|Low N/A N/A
Isopropylbenzene 98-82-8 86 17.2{N/A 5|Low N/A N/A
Methyl Acetate 79-20-9 NL 5[N/A 5|Low N/A N/A
Methyl Tert-Butyl Ether 1634-04-4 NL 5[N/A 5|Low N/A N/A
Methylcyclohexane 108-87-2 NL 5|N/A 5|Low N/A N/A
Methylene Chloride 75-09-2 159 31.8|N/A 5|Low N/A N/A
m-Xylene 108-38-3 25.2 5.04|N/A 5|Low N/A N/A
o-Xylene 95-47-6 NL 5|N/A 5|Low N/A N/A
p-Xylene 106-42-3 NL 5|N/A 5|Low N/A N/A
Styrene 100-42-5 254 50.8|N/A 5|Low N/A N/A
Tetrachloroethene 127-18-4 468 93.6|N/A 5|Low N/A N/A
Toluene 108-88-3 1,220 244 [N/A 5|Low N/A N/A
trans-1,2-Dichloroethene 156-60-5 654 130.8N/A 5|Low N/A N/A
trans-1,3-Dichloropropene 10061-02-6 NL 5|N/A 5[Low N/A N/A
Trichloroethene 79-01-6 96.9 19.38|N/A 5|Low N/A N/A
Trichlorofluoromethane 75-69-4 NL 5|N/A 5[{Low N/A N/A
Vinyl Chloride 75-01-4 31 6.2[N/A 5|Low N/A N/A
Xylenes (total) 1330-20-7 433 86.6|N/A N/A|N/A N/A N/A
Notes
Source

1. U.S. EPA Region 3, December 2005, BTAG Freshwater Sediment Screening Benchmarks
2. U.S. Region 5, July 2003. RCRA Ecological Screening Levels

The criteria used for the Project Action Limit is the lower value of 1. and 2.
3. SOMO01.2 Low Soil Option. Highlighted and bolded VOCs have CRQLs above their PQLGs. A contract modification will be requested to achieve the project

goals.

Acronyms:

BTAG - Biological Technical Assistance Group
CRQL - Contract Required Quantitation Limit

MDL - method detection limit
N/A - Not applicable

ND - The criteria for this compound is below any detection limit
NL - Chemical name not listed or screening value of this type not listed for the chemical

PQLG - Project Quatitation Limit Goal

RCRA - Resource Conservation and Recovery Act

pg/kg - microgram per kilogram dry weight
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QAPP Worksheet # 15r
Reference Limists and Evaluation Table - Sediment SVOCs

Analytical Method® Achievable Laboratory Limits
CAS Project Action | Project Quantitation CRQLs
Semivolatile Organics Number | Limit (ug/kg)'"®| Limit Goal (ug/kg) MDLs (ng/kg) Source MDLs QLs
1,1'Biphenyl 92-52-4 1,220 244|N/A 170|Low N/A N/A
2,2'-oxybis(1-Chloropropane) 108-60-1 NL 170{N/A 170{Low N/A N/A
2,4,5-Trichlorophenol 95-95-4 NL 170|N/A 170|Low N/A N/A
2,4,6-Trichlorophenol 88-06-2 208 170|N/A 170|Low N/A N/A
2,4-Dichlorophenol 120-83-2 81.7 80|N/A 170(Low N/A N/A
2,4-Dimethylphenol 105-67-9 29 20|N/A 170(Low N/A N/A
2,4-Dinitrophenol 51-28-5 7.51 5[N/A 330(Low N/A N/A
2,4-Dinitrotoluene 121-14-2 14.4 10{N/A 170(Low N/A N/A
2,6-Dinitrotoluene 606-20-2 39.8 30|N/A 170|Low N/A N/A
2-Chloronaphthalene 91-58-7 417 170|N/A 170|Low N/A N/A
2-Chlorophenol 95-57-8 42.5 40|N/A 170(Low N/A N/A
2-Methylnaphthalene 91-57-6 20.2 20|N/A 170(Low N/A N/A
2-Methylphenol 95-48-7 55.4 50|N/A 170(Low N/A N/A
2-Nitroaniline 88-74-4 NL 330|N/A 330|Low N/A N/A
2-Nitrophenol 88-75-5 NL 330|N/A 330|Low N/A N/A
3,3'-Dichlorobenzidine 91-94-1 28.2 20|N/A 170(Low N/A N/A
3-Nitroaniline 99-09-2 NL 330|N/A 330|Low N/A N/A
4,6-Dinitro-2-methylphenol 534-52-1 NL 330|N/A 330|Low N/A N/A
4-Bromophenyl-phenylether 101-55-3 1,230 246 |N/A 170{Low N/A N/A
4-Chloro-3-methylphenol 59-50-7 NL 170|N/A 170|Low N/A N/A
4-Chloroaniline 106-47-8 146 100(N/A 170(Low N/A N/A
4-Chlorophenyl-phenylether 7005-72-3 NL 170{N/A 170|Low N/A N/A
4-Methylphenol 106-44-5 670 670|N/A 170|Low N/A N/A
4-Nitroaniline 100-01-6 NL 330|N/A 330|Low N/A N/A
4-Nitrophenol 100-02-7 NL 330|N/A 330|Low N/A N/A
Acenaphthene 83-32-9 150.0 100|{N/A 170|Low N/A N/A
Acenaphthylene 208-96-8 5.9 2[(N/A 170(Low N/A N/A
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QAPP Worksheet # 15r
Reference Limists and Evaluation Table - Sediment SVOCs

Analytical Method® Achievable Laboratory Limits
CAS Project Action | Project Quantitation CRQLs
Semivolatile Organics Number | Limit (ug/kg)'"®| Limit Goal (ug/kg) MDLs (ng/kg) Source MDLs QLs
Acetophenone 98-86-2 NL 170{N/A 170|Low N/A N/A
Anthracene 120-12-7 57.2 50|N/A 170(Low N/A N/A
Atrazine 1912-24-9 6.62 6[N/A 170(Low N/A N/A
Benzaldehyde 100-52-7 NL 330|N/A 170{Low N/A N/A
Benzo(a)anthracene 56-55-3 108 21.6{N/A 170(Low N/A N/A
Benzo(a)pyrene 50-32-8 150 100|N/A 170|Low N/A N/A
Benzo(b)fluoranthene 205-99-2 10,400 2080|N/A 170|Low N/A N/A
Benzo(g,h,i)perylene 191-24-2 170 170|N/A 170|Low N/A N/A
Benzo(k)fluoranthene 207-08-9 240 240(N/A 170{Low N/A N/A
bis(2-Chloroethoxy)methane 111-91-1 NL 170|N/A 170|Low N/A N/A
bis(2-Chloroethyl)ether 111-44-4 3,520 704|N/A 170|Low N/A N/A
bis(2-Ethylhexyl)phthalate 117-81-7 180 170|N/A 170|Low N/A N/A
Butylbenzylphthalate 85-68-7 1,970 394|N/A 170{Low N/A N/A
Caprolactam 105-60-2 NL 170|N/A 170|Low N/A N/A
Carbazole 86-74-8 NL 170|N/A 170|Low N/A N/A
Chrysene 218-01-9 166 100|N/A 170|Low N/A N/A
Dibenz(a,h)anthracene 53-70-3 33 6.6[N/A 170|Low N/A N/A
Dibenzofuran 132-64-9 415 170{N/A 170{Low N/A N/A
Diethylphthalate 84-66-2 590 170|N/A 170|Low N/A N/A
Dimethylphthalate 131-11-3 NL 170|N/A 170|Low N/A N/A
Di-n-butylphthalate 84-74-2 4,012 802.4[N/A 170|Low N/A N/A
Di-n-octyl phthalate 117-84-0 40,600 8,120(N/A 170|Low N/A N/A
Fluoranthene 206-44-0 423 170|N/A 170|Low N/A N/A
Fluorene 86-73-7 35.0 30(N/A 170|Low N/A N/A
Hexachlorobenzene 118-74-1 20 20(N/A 170|Low N/A N/A
Hexachlorobutadiene 87-68-3 1380 276|N/A 170|Low N/A N/A
Hexachlorocyclopentadiene 77-47-4 901 180.2|N/A 170{Low N/A N/A
Hexachloroethane 67-72-1 876 170{N/A 170{Low N/A N/A
Indeno(1,2,3-cd)pyrene 193-39-5 200 200(N/A 170{Low N/A N/A
Isophorone 78-59-1 432 170{N/A 170|Low N/A N/A
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QAPP Worksheet # 15r
Reference Limists and Evaluation Table - Sediment SVOCs

Analytical Method® Achievable Laboratory Limits
CAS Project Action | Project Quantitation CRQLs
Semivolatile Organics Number | Limit (ug/kg)'"®| Limit Goal (ug/kg) MDLs (ng/kg) Source MDLs QLs
Naphthalene 91-20-3 176 170{N/A 170{Low N/A N/A
Nitrobenzene 98-95-3 250 200|N/A 170|Low N/A N/A
N-Nitroso-di-n-propylamine 621-64-7 NL 170{N/A 170{Low N/A N/A
N-Nitrosodiphenylamine 86-30-6 2,680 536|N/A 170|Low N/A N/A
Pentachlorophenol 87-86-5 504 330(N/A 330{Low N/A N/A
Phenanthrene 85-01-8 204 170|N/A 170|Low N/A N/A
Phenol 108-95-2 49.1 40(N/A 170|Low N/A N/A
Pyrene 129-00-0 195 170|N/A 170|Low N/A N/A

Notes:

1. Long ER and Morgan LG, 1991. The potential for biological effects of sediment-sorbed contaminants tested in the National Status and Trends Program.
NOAA Technical Memorandum NOS OMA 52, National Oceanic and Atmospheric Administration, Seattle, WA 175pp.

2. Persaud, D., Jaagumagi, T and Hayton, A, Aug., 1993. Guidelines for the protection and management of aquatic sediment quality in Ontario.

Water Resources Branch, Ontario Ministry of Environment, Toronto, 27pp.

3. MacDonald, D.D., Ingersoil, C.G., and Berger, T.A. 2000. Development and evaluation of concensus-based sediment quality guidelines for freshwater
ecosystem. Archives of Environmental Contamination and Toxicology 39:20-31

4. U.S. EPA Region 3. December 2005, BTAG Freshwater Sediment Screening Benchmarks.

5. U.S. EPA. Region 5. July 2003. RCRA Ecological Screening Levels

The criteria used for the Project Action Limit is the lowest value of 1., 2., 3., 4., and 5.

6. SOM01.2 Low Soil Option. Several SVOCs have CRQLs above their PQLGs. A contract modification will be requested to achieve project goals.

Acronyms:

BTAG - Biological Technical Assistance Group ND - The criteria for this compound is below any detection limit

SVOC - semi-volatile organic compound NL - Chemical name not listed or screening value of this type not listed for the chemical
CRAQL - Contract Required Quantitation Limit PQLG - Project Quantitation Limit Goal

MDL - Method Detection Limit RCRA - Resource Conservation and Recovery Act

N/A - Not applicable pg/kg - microgram per kilogram dry weight
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QAPP Workshett # 15s
Reference Limits and Evaluation Table - Sediment Pesticides and PCBs

Project _ . Achievabl_e I..aboratory
Quantitation Analytical Method Limits
Project Action Limit Goal CRQLs
Compound CAS Number | Limit (ug/kg)'” (uglkg) MDLs (ng/kg) MDLs QLs

Pesticides

4,4'-DDD 72-54-8 2 1|N/A 3.3|N/A N/A
4,4'-DDE 72-55-9 2 1|N/A 3.3|N/A N/A
4,4'-DDT 50-29-3 1 0.5|N/A 3.3[N/A N/A
Aldrin 309-00-2 2 2{N/A 1.7|N/A N/A
alpha-BHC 319-84-6 6 3[N/A 1.7|N/A N/A
alpha-Chlordane 5103-71-9 3.24 2.43[N/A 1.7|N/A N/A
beta-BHC 319-85-7 5 2.5[N/A 1.7|N/A N/A
delta-BHC 319-86-8 16,400 8,200|N/A 1.7|N/A N/A
Dieldrin 60-57-1 1.9 1|N/A 3.3[N/A N/A
Endosulfan | 959-98-8 2.9 2.5|N/A 1.7|N/A N/A
Endosulfan Il 33213-65-9 1.94 1|N/A 3.3[N/A N/A
Endosulfan sulfate 1031-07-8 5.4 4IN/A 3.3|N/A N/A
Endrin 72-20-8 2.22 1|N/A 3.3|N/A N/A
Endrin aldehyde 7421-93-4 480 240|N/A 3.3|N/A N/A
Endrin ketone 53494-70-5 NL 3.3|N/A 3.3|N/A N/A
gamma-BHC (Lindane) 58-89-9 2.37 2|N/A 1.7|N/A N/A
gamma-Chlordane 5103-74-2 3.24 3[N/A 1.7|N/A N/A
Heptachlor 76-44-8 68 34[N/A 1.7|N/A N/A
Heptachlor epoxide 1024-57-3 2.47 2{N/A 1.7|N/A N/A
Methoxychlor 72-43-5 13.6 7(N/A 17|N/A N/A
Toxaphene 8001-35-2 0.109 0.05(N/A 170(N/A N/A
PCBs

Aroclor-1016 12674-11-2 7 5[N/A 33[N/A N/A
Aroclor-1221 11104-28-2 12 10|N/A 33|N/A N/A
Aroclor-1232 11141-16-5 600 300|N/A 33[N/A N/A
Aroclor-1242 53469-21-9 170 85[N/A 33[N/A N/A
Aroclor-1248 12672-29-6 30 30(N/A 33[(N/A N/A
Aroclor-1254 11097-69-1 60 36[N/A 33[N/A N/A
Aroclor-1260 11096-82-5 50 40|N/A 33[N/A N/A
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Reference Limits and Evaluation Table - Sediment Pesticides and PCBs

Notes:

1. Long ER and Morgan LG, 1991. The potential for biologial effects of sedimetn-sorbed contaminants tested in the National Status
and Trends Program. NOAA Technical Memorandum NOS OMA 52, National Oceanic and Atmospheric Adminstration, Seattle, WA,
175pp

2. Persaud, D., Jaagumagi, R. and Hayton, A. Aug.,1993. Guidelines for the protection and management of aquatic sediment quality
in Ontario. Water Resources Branch, Ontario Ministry of Environment, Toronto, 27pp.

3. MacDonald, D.D., Ingersoll, C.G., and Berger, T.A. 2000. Development and evaluation of consensus-based sediment quality
guidelines for freshwater ecosystems. Archives of Environmental Contamination and Toxicology 39:20-31

4. Suter, G.W. Il, and Tsao, C.L. 1996. Toxicological benchmarks for screening potential contaminants of concern for effects on
aquatic biota:1996 Revision. ES/ER/TM-96/R2

5. U.S. EPA Region 3, December 2005, BTAG Freshwater Sediment Screening Benchmarks

6. U.S. EPA. Region 5, July 2003. RCRA Ecological Screening Levels

7. Suter, G.W. I, and Tsao, C.L. 1996. Toxicological benchmarks for screening potential contaminants of concern for effects on
aquatic biota:1996 Revision. ES/ER/TM-96/R2

The criteria used for the Project Action Limit is the lowest value of 1., 2., 3., 4.,5.,6.,and 7.

8. SOMO01.2 Low Soil Option. Several SVOCs have CRQLs above their PQLGs. A contract modification will be

requested to achieve project goals.

Acronyms:

BTAG - Biological Technical Assistance Group

SVOC - semi-volatile organic compound

RCRA - Resource Conservation Recovery Act

CRAQL - Contract Requirement Quantitation Limit

MDL - Method Detection Limit

N/A - Not applicable

NL - Chemical name not listed or screening value of this type not listed for the chemical
PQLG - Project Quantitation Limit Goal

pg/kg - micrograms per kilogram dry weight
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QAPP Worksheet # 15t
Reference Limits and Evaluation Table - Sediment Inorganics

Analytical Method® Achievable
CAS Project Action Limit| Project Quantitation CRQLs
Inorganic Analytes Number (mglkg)" Limit Goal (mg/kg) MDLs mg/kg MDLs QLs

Aluminum 7429-90-5 NL 20|N/A 20[N/A N/A
Antimony 7440-36-0 2 1[N/A 6|N/A N/A
Arsenic 7440-38-2 6 2|N/A 1IN/A N/A
Barium 7440-39-3 NL 20|N/A 20[N/A N/A
Beryllium 7440-41-7 NL 0.5|N/A 0.5|N/A N/A
Cadmium 7440-43-9 0.6 0.6|N/A 0.5|N/A N/A
Calcium 7440-70-2 NL 500|N/A 500|N/A N/A
Chromium? 7440-47-3 26 13|N/A 1IN/A N/A
Cobalt 7440-48-4 50 25|N/A 5|N/A N/A
Copper 7440-50-8 16 8|N/A 2.5|N/A N/A
Cyanide 57-12-5 0.1 0.05|N/A 2.5|N/A N/A
Iron 7439-89-6 20,000 10,000{N/A 10|N/A N/A
Lead 7439-92-1 31 15.5|N/A 1IN/A N/A
Magnesium 7439-95-4 NL 500|N/A 500|N/A N/A
Manganese 7439-96-5 460 230[N/A 1.5[N/A N/A
Mercury 7439-97-6 0.2 0.1|IN/A 0.1IN/A N/A
Nickel 7440-02-0 16 8|N/A 4[N/A N/A
Potassium 7440-09-7 NL 500|N/A 500|N/A N/A
Selenium 7782-49-2 2 1[N/A 3.5|N/A N/A
Silver 7440-22-4 1 1IN/A 1IN/A N/A
Sodium 7440-23-5 NL 500|N/A 500|N/A N/A
Thallium 7440-28-0 NL 2.5|N/A 2.5|IN/A N/A
Vanadium 7440-62-2 NL 5|N/A 5[N/A N/A
Zinc 7440-66-6 120 24|N/A 6|N/A N/A
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QAPP Worksheet # 15t
Reference Limits and Evaluation Table - Sediment Inorganics
Notes:

1. Long ER and Morgan LG, 1991. The potential for biologial effects of sediment-sorbed contaminants tested in the National Status and
Trends Program. NOAA Technical Memorandum NOS OMA 52, National Oceanic and Atmospheric Adminstration. Seattle, WA, 175pp

2.Persaud, D., Jaagumagi, R. and Hayton, A. Aug. 1993. Guidelines for the protection and management of aquatic sediment quality in
Ontario. Water Resources Branch, Ontario Ministry of Environment, Toronto, 27pp.

3. U.S. EPA Region 3. December 2005. BTAG Freshwater Sediment Screening Benchmarks

The criteria used for the Project Action Limit is the lowest value of 1., 2., and 3.

4. 1LM05.4 ICP-AES. Several inorganics have CRQLs above their PQGLs. Where possible, a contract modification

will be requested to achieve the PQLGs.

Acronyms:

CRAQL - Contract Required Quantitation Limit

MDL - Method Detection Limit

N/A - Not Applicable

NL - Chemical name not listed or screening value of this type not listed for the chemical.
PQLGs - Project Quantitation Limit Goals

Mg/kg - microgram per kilogram dry weight

Final Quality Assurance Project Plan
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QAPP Worksheet # 15u
Reference Limits and Evaluation Table - Indoor Air VOCs

Achievable Laboratory
Project Analytical Method® Limits
CAS Project Action | Quantitation Limit MDLs? CRQLs
Volatile Organic Compounds Number | Limit (ppbv)* Goal (ppbv)* (ppbv) (ppbv) MDLs QLs
1,1,1-Trichloroethane 71-55-6 400 400 0.62(N/A N/A N/A
1,1,2,2-Tetrachloroethane 79-34-5 61 61 0.28[N/A N/A N/A
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 18 18 NL[N/A N/A N/A
1,1,2-Trichloroethane 79-00-5 28 28 0.50{N/A N/A N/A
1,1-Dichloroethane 75-34-3 120 120 0.27(N/A N/A N/A
1,1-Dichloroethylene’ 75-35-4 50 50 0.22(N/A N/A N/A
1,2,3-Trichlorobenzene 87-61-6 NL NL NL|N/A N/A N/A
1,2,4-Trichlorobenzene 120-82-1 27 27 NL|N/A N/A N/A
1,2-Dibromo-3-chloropropane 96-12-8 0.21 0.21 NL|N/A N/A N/A
1,2-Dibromoethane* 106-93-4 0.026 0.026 0.24[N/A N/A N/A
1,2-Dichlorobenzene 95-50-1 33 33 0.44[N/A N/A N/A
1,2-Dichloroethane 107-06-2 2.3 2.3 0.24|N/A N/A N/A
1,2-Dichloropropane 78-87-5 87 87 0.21(N/A N/A N/A
1,3-Dichlorobenzene 541-73-1 17 17 0.36[N/A N/A N/A
1,4-Dichlorobenzene 106-46-7 130 130 0.70[N/A N/A N/A
2-Butanone 78-93-3 340 340 NL|N/A N/A N/A
2-Hexanone 591-78-6 NL NL NL|N/A N/A N/A
4-Methyl-2-pentanone 108-10-1 20 20 NL|N/A N/A N/A
Acetone 67-64-1 150 150 NL|N/A N/A N/A
Benzene 71-43-2 9.8 9.8 0.34|N/A N/A N/A
Bromochloromethane 74-97-5 NL NL NL|N/A N/A N/A
Bromodichloromethane 75-27-4 2.1 2.1 NL|N/A N/A N/A
Bromoform 75-25-2 21 21 NL|[N/A N/A N/A
Bromomethane 74-83-9 1.3 1.3 NL|N/A N/A N/A
Carbon Disulfide 75-15-0 220 220 NL|N/A N/A N/A
Carbon Tetrachloride 56-23-5 2.6 2.6 0.42(N/A N/A N/A
Chlorobenzene 108-90-7 13 13 0.34[N/A N/A N/A
Chloroethane 75-00-3 3800 3800 NL|N/A N/A N/A
Chloroform 67-66-3 2.2 2.2 0.25[N/A N/A N/A
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Maunabo Groundwater Contamination Site

Achievable Laboratory

Project Analytical Method?® Limits
CAS Project Action | Quantitation Limit MDLs? CRQLs
Volatile Organic Compounds Number | Limit (ppbv)* Goal (ppbv)* (ppbv) (ppbv) MDLs QLs
Chloromethane 74-87-3 44 44 NL|N/A N/A N/A
cis-1,2-Dichloroethene’ 156-59-2 8.8 8.8 0.06[N/A N/A N/A
cis-1,3-Dichloropropene 10061-01-5 NL NL 0.36[N/A N/A N/A
Cyclohexane 110-82-7 NL NL NL|N/A N/A N/A
Dibromochloromethane 124-48-1 1.2 1.2 NL|N/A N/A N/A
Dichlorodifluoromethane 75-71-8 40 40 NL|N/A N/A N/A
Ethylbenzene 100-41-4 51 51 0.27|N/A N/A N/A
Isopropylbenzene 98-82-8 81 81 NL[N/A N/A N/A
Methyl Acetate 79-20-9 1200 1200 NL[N/A N/A N/A
Methyl Tert-Butyl Ether* 1634-04-4 830 830 NL|N/A N/A N/A
Methylcyclohexane 108-87-2 750 750 NL|N/A N/A N/A
Methylene Chloride 75-09-2 150 150 NL|[N/A N/A N/A
m-Xylene 1330-20-7 1600 1600 0.76[N/A N/A N/A
0-Xylene 1330-20-7 1600 1600 0.57(N/A N/A N/A
p-Xylene 1330-20-7 1600 1600 0.76[N/A N/A N/A
Styrene 100-42-5 230 230 1.64|N/A N/A N/A
Tetrachloroethene® 127-18-4 12 12 0.75|N/A N/A N/A
Toluene 108-88-3 110 110 0.99(N/A N/A N/A
trans-1,2-Dichloroethene 156-60-5 18 18 NL|N/A N/A N/A
trans-1,3-Dichloropropene 10061-02-6 NL NL 0.22(N/A N/A N/A
Trichloroethene” 79-01-6 0.41 0.41 0.45|N/A N/A N/A
Trichlorofluoromethane 75-69-4 120 120 NL|N/A N/A N/A
Vinyl Chloride 75-01-4 11 11 0.33[N/A N/A N/A
Xylenes (total) 1330-20-7 1600 1600 NL[N/A N/A N/A
Notes:

1. USEPA Office of Solid Waste and Emergency Response (OSWER) Draft Guidance EPA 530-D-02-004, November 2002.

located at http://www.epa.gov/correctiveaction/eis/vapor.htm

Risk =1 X 10

2. USEPA Compendium method TO-15, p. 15-46, Table 4, January 1999
3. USEPA Method TO-15 analysis by Gas chromatography/Mass Spectrometry (GC/MS)

4. SIM method for the MDL

5. The compounds are bolded if the TO-15 MDLis above the PQLGs, therefore a modified request will be made to achieve the required lower limit.

Acronyms:

CRQL = Contract Required Quantitation Limit

MDL = method detection limit
N/A = Not Applicable

NL = Chemical name not listed or screening value of this type not listed for the chemical

PAL = Project Action Limit.

PQLG = Project Quantitation Limit Goal.

ppbv = parts per billion by volume
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QAPP Worksheet # 15v
Reference Limits and Evaluation Table - Sub-Slab Air VOCs
Project Achievable Laboratory
CAS Project Action | Quantitation Limit Analytical Method® Limits
Volatile Organic Compounds Number | Limit (ppbv)* Goal (ppbv)* MDLs® |CRQLs (ppbv)] MDLs QLs
1,1,1-Trichloroethane 71-55-6 4,000 4,000 0.62|N/A N/A N/A
1,1,2,2-Tetrachloroethane 79-34-5 610 610 0.28|N/A N/A N/A
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 180 180 NL|N/A N/A N/A
1,1,2-Trichloroethane 79-00-5 280 280 0.50[N/A N/A N/A
1,1-Dichloroethane 75-34-3 1,200 1,200 0.27|N/A N/A N/A
1,1-Dich|oroethy|ene4 75-35-4 500 500 0.22|N/A N/A N/A
1,2,3-Trichlorobenzene 87-61-6 NL NL NL[N/A N/A N/A
1,2,4-Trichlorobenzene 120-82-1 270 270 NL|N/A N/A N/A
1,2-Dibromo-3-chloropropane 96-12-8 2.1 2.1 NL|N/A N/A N/A
1,2-Dibromoethane 106-93-4 0.26 0.26 0.24|N/A N/A N/A
1,2-Dichlorobenzene 95-50-1 330 330 0.44|N/A N/A N/A
1,2-Dichloroethane 107-06-2 23 23 0.24|N/A N/A N/A
1,2-Dichloropropane 78-87-5 870 870 0.21|N/A N/A N/A
1,3-Dichlorobenzene 541-73-1 170 170 0.36[N/A N/A N/A
1,4-Dichlorobenzene 106-46-7 1,300 1,300 0.70[N/A N/A N/A
2-Butanone 78-93-3 3,400 3,400 NL|N/A N/A N/A
2-Hexanone 591-78-6 NL NL NL|N/A N/A N/A
4-Methyl-2-pentanone 108-10-1 200 200 NL[N/A N/A N/A
Acetone 67-64-1 1,500 1,500 NL|N/A N/A N/A
Benzene 71-43-2 98 98 0.34|N/A N/A N/A
Bromochloromethane 74-97-5 NL NL NL|N/A N/A N/A
Bromodichloromethane 75-27-4 21 21 NL|N/A N/A N/A
Bromoform 75-25-2 210 210 NL[N/A N/A N/A
Bromomethane 74-83-9 13 13 NL|N/A N/A N/A
Carbon Disulfide 75-15-0 2,200 2,200 NL|N/A N/A N/A
Carbon Tetrachloride 56-23-5 26 26 0.42|N/A N/A N/A
Chlorobenzene 108-90-7 130 130 0.34[N/A N/A N/A
Chloroethane 75-00-3 38,000 38,000 NL|N/A N/A N/A
Chloroform 67-66-3 22 22 0.25[N/A N/A N/A
Chloromethane 74-87-3 440 440 NL|N/A N/A N/A
cis-1,2-Dichloroethene® 156-59-2 88 88 0.06|N/A N/A N/A
cis-1,3-Dichloropropene 10061-01-5 NL NL 0.36|N/A N/A N/A
Cyclohexane 110-82-7 NL NL NL|N/A N/A N/A
Dibromochloromethane 124-48-1 12 12 NL|N/A N/A N/A
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QAPP Worksheet # 15v
Reference Limits and Evaluation Table - Sub-Slab Air VOCs
Project Achievable Laboratory
CAS Project Action | Quantitation Limit Analytical Method® Limits
Volatile Organic Compounds Number | Limit (ppbv)* Goal (ppbv)* MDLs® |CRQLs (ppbv)] MDLs QLs
Dichlorodifluoromethane 75-71-8 400 400 NL[N/A N/A N/A
Ethylbenzene 100-41-4 510 510 0.27|N/A N/A N/A
Isopropylbenzene 98-82-8 810 810 NL[N/A N/A N/A
Methyl Acetate 79-20-9 12,000 12,000 NL[N/A N/A N/A
Methyl Tert-Butyl Ether 1634-04-4 8,300 8,300 NL[N/A N/A N/A
Methylcyclohexane 108-87-2 7,500 7,500 NL[N/A N/A N/A
Methylene Chloride 75-09-2 1,500 1,500 NL[N/A N/A N/A
m-Xylene 1330-20-7 16,000 16,000 0.76|N/A N/A N/A
0-Xylene 1330-20-7 16,000 16,000 0.57|N/A N/A N/A
p-Xylene 1330-20-7 16,000 16,000 0.76|N/A N/A N/A
Styrene 100-42-5 2,300 2,300 1.64[N/A N/A N/A
Tetrachloroethene 127-18-4 120 120 0.75|N/A N/A N/A
Toluene 108-88-3 1,100 1,100 0.99|N/A N/A N/A
trans-1,2-Dichloroethene 156-60-5 180 180 NL|N/A N/A N/A
trans-1,3-Dichloropropene 10061-02-6 NL NL 0.22|N/A N/A N/A
Trichloroethene 79-01-6 4.1 4.1 0.45[N/A N/A N/A
Trichlorofluoromethane 75-69-4 1,200 1,200 NL[N/A N/A N/A
Vinyl Chloride 75-01-4 110 110 0.33|N/A N/A N/A
Xylenes (total) 1330-20-7 16,000 16,000 NL[N/A N/A N/A

Notes:

1. USEPA Office of Solid Waste and Emergency Response (OSWER) Draft Guidance EPA 530-D-02-004, November 2002.
located at http://www.epa.gov/correctiveaction/eis/vapor.htm

Risk = 1 X 10*

2. USEPA Compendium method TO-15, p. 15-46, Table 4, January 1999
3. USEPA Method TO-15 analysis by Gas chromatography/Mass Spectrometry (GC/MS)

4. SIM method for the MDL

Acronyms:

CRQL = Contract Required Quantitation Limit
MDL = method detection limit

N/A = Not Applicable

NL = Chemical name not listed or screening value of this type not listed for the chemical

PAL = Project Action Limit.
PQLG = Project Quantitation Limit Goal.
ppbv = parts per billion by volume

Final Quality Assurance Project Plan

R2-0000273



Maunabo Groundwater Contamination Site
Revision Number: 0

January 28, 2010

Page 93 of 188

QAPP Worksheet #16
Project Schedule/Timeline Table

Figure 4 shows the project schedule.
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QAPP Worksheet # 17
Sampling Design and Rationale

The field investigation will evaluate the nature and extent of contamination in several media, including groundwater, surface water, sediments, soil and air
to evaluate appropriate remedial alternatives. Specifically, the RI is designed to collect the following information:

Groundwater

Determine the source/s of the VOC plume.

Determine the area, depth, and extent of groundwater contamination.
Determine the rate and direction of groundwater and contaminant movement.

Surface Water/Groundwater Seepage/Sediment
Determine if groundwater discharging to Rio Maunabo is transporting contamination to the surface water and sediments.

Soil (optional)
Determine if contaminants are present in the surface and subsurface soils at a source area/facility identified during groundwater screening.

Vapor Intrusion (optional)
Determine the extent of indoor air contamination and evaluate potential human risks (See worksheet # 9).

The field program will include reconnaissance activities, groundwater screening, monitoring well installation, existing public wells and new monitoring wells
sampling, sediment, surface water, and seepage sampling, groundwater/surface water interaction, synoptic and long term water level measurements,
aquifer testing and ecological characterization as shown in the worksheets listed below and are follow this worksheet. The field schedule is shown on
Figure 4.

®  Mobilization and demobilization (Worksheet 17a)

®  Site reconnaissance (Worksheet 17b)

®  Decontamination Procedures (Worksheet 17c)

®  Groundwater Screening Investigation (Worksheet 17d)

® Lithologic Sampling and Logging (Worksheet 17¢)

®  Source area surface and subsurface soil sampling (Worksheet 17f)
® Natural Gamma Logging (Worksheet 17g)

®  Aquifer testing (Worksheet 17h)

® Long term water level measurements (Worksheet 17i)

®  Synoptic water level measurements (Worksheet 17j)
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QAPP Worksheet # 17
Sampling Design and Rationale

®  Monitoring well installation and development (Worksheet 17k)

®  Monitoring well and public supply well sampling (Worksheet 171)

®  Groundwater/surface water interaction investigation (Worksheet 17m)

®  Surface water, groundwater seepage and sediment sampling (Worksheet 17n)
®  Vapor intrusion sampling (Worksheet 170)

®  Ecological field investigation (Worksheet 17p)
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QAPP Worksheet # 17a
Sampling Design and Rationale
Mobilization/Demobilization

Site Access

EPA will be responsible for obtaining site access. CDM will assist EPA with site access. The following field sampling activities will require site access support:
m Establishment of command post area

Groundwater screening investigation

Municipal public supply well evaluation and sampling

Soil sampling at a source area/facility identified during groundwater screening sampling.

Monitoring well installation and sampling

Vapor intrusion sampling at residences/buildings

Onsite Survey of Potential Source Areas

CDM will provide a list of property owners (public and private) to be accessed during the field activities. The list will include the mailing address and telephone
number of the property owners. Once EPA has established that access has been granted, sampling activities can begin. CDM will contact and coordinate with
property owners and local officials (for work in public areas) to schedule sampling activities.

Mobilization/Demobilization
This event will consist of property access assistance, field personnel orientation, field office and equipment mobilization, field supply ordering, staging, and
transport to the site. One major mobilization will be required at the beginning of the field activities and a major demobilization will be required at the end.

Field Equipment and Supplies

Equipment and field supply mobilization will entail ordering, renting, and purchasing all equipment needed for each part of the RI field investigation. This will
also include staging and transferring all equipment and supplies to and from the site. Measurement and Test Equipment (M&TE) forms will be completed for
rental or purchase of equipment (instruments) that will be utilized to collect field measurements. The field equipment will be inspected for acceptability, and
instruments calibrated as required prior to use. A decontamination area will be constructed for sampling equipment and personnel. A separate
decontamination pad will be constructed by the drilling subcontractor for drilling equipment.

Field Trailer, Utilities, and Services

EPA will assist with finding a suitable location for the command post area. Arrangements for the lease of a field trailer and associated utilities, a secure storage
area for IDW, trash container, and portable sanitary facilities will be made. The command post area must be large enough to accommodate a 40-foot office
trailer, at least two 20 cubic yard roll-off containers, one 10,000 gallon tank, portable sanitary facilities, a decontamination area, drilling equipment and supplies,
drill rigs and subcontractor support vehicles, and CDM vehicles. Health and safety work zones, including personnel decontamination areas, will be established.
Local authorities such as the police and fire departments will be notified prior to the start of field activities. Equipment will be demobilized at the completion of
each field event, as necessary. Demobilized equipment will include sampling equipment, drilling subcontractor equipment, health and safety equipment, and
decontamination equipment.
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QAPP Worksheet # 17a
Sampling Design and Rationale
Mobilization/Demobilization
Site Preparation
CDM will conduct ground truthing for overhead utilities and surface features around intrusive subsurface sampling locations. The drilling subcontractor will be
responsible for contacting an appropriate utility location service to locate and mark out underground utilities. CDM plans to use existing roadway rights-of-way,
open space, and clearings to the maximum extent possible to access sampling locations. However, it may be necessary to clear some areas of vegetation and
trees in order to access sampling locations. The drilling subcontractor will be responsible for clearing vegetation. CDM will direct and oversee any necessary
clearing activities conducted by the drilling subcontractor.

Field Planning Meetings

Prior to RI field activities, each field team member will review all project plans and participate in a field planning meeting. The meeting will be conducted by the
CDM SM and RI task manager and attended by all field staff and the QA coordinator. All new field personnel will receive a comparable briefing if they do not
attend the initial field planning meeting and/or the tailgate kick-off meeting. The meeting objective is to become familiar with the history of the site, health and
safety requirements, field procedures, and related QC requirements. A field planning meeting may be held in the field instead of the office if this is more
convenient for the personnel involved. Supplemental meetings may be conducted as required by any changes in site conditions or to review field operation
procedures.

The meeting will briefly discuss and clarify:

" Objectives of the fieldwork

® Equipment and training needs, roles and responsibilities

®  Health and safety requirements

®  Field operating procedures, schedules of events, communications, individual assignments, and health and safety requirements

® Required QC measures

®  Documents governing field work that must be on site

A written agenda, reviewed by the RITM, will be distributed and an attendance list signed. Copies of these documents will be maintained by the CDM SM in the
project files and submitted to the EPA RAC Il QA officer. Additional meetings will be held when the documents governing field work require it, when the scope

of the assignment changes significantly, when the field staff changes, or if the RI task manager determines that maintenance of QC protocol requirements
merits another meeting.

®  Additionally, before initiating the sample collection activities, the following preparatory activities must be completed:
®  Procure subcontractor services prior to the initiation of field activities.

®  Before arriving on site, the field team will review and discuss elements of this QAPP and the HSP. Personal protective equipment and health and safety
guidelines are specified for each activity in the HSP.

®  Ensure that all sample analyses are scheduled through the EPA RSCC or subcontract laboratory if needed.

®  Obtain required sample containers and preservatives. Additional sample bottles will be taken into the field to allow for breakage.

®  The identification number, maintenance and calibration dates (by the supplier or CDM equipment coordinator), and the person(s) assigned to perform field
sampling.
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QAPP Worksheet # 17a
Sampling Design and Rationale
Mobilization/Demobilization

Demobilization

After site work is complete, the FTL and/or designated field staff will be responsible for conducting an inventory of site equipment, for ensuring that equipment
has been properly cleaned prior to removal offsite, for making arrangements for the discontinuance of utilities and other services that supported the operation of
the field trailer and other site facilities, for securing any equipment and IDW to be left on site, and for following up with any additional sampling requirements
related to the remaining IDW. A final site walkover will be performed to confirm the condition of the site and the security of monitoring equipment such as locked

well caps.

Site Restoration

Some field activities are expected to occur on private and public properties. In the event that properties are impacted by field activities, the property will be
restored, as near as practicable, to the conditions existing immediately prior to such activities. CDM will maintain photographic documentation of site conditions
prior to commencement of and after completion of RI field activities. At the completion of the field activities, decontamination pad materials will be
decontaminated and removed from the command post area, unless otherwise instructed by EPA. The decontamination and command post area will be
restored, as near as practicable, to its original condition. CDM personnel will perform field oversight and health and safety monitoring during all site restoration
field activities.
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QAPP Worksheet #17b
Sampling Design and Rationale
Site Reconnaissance

Site reconnaissance activities will be performed to support mobilization and to prepare for drilling and sampling activities. During the site reconnaissance,
sampling locations will be identified and marked; property boundaries and utility rights-of-way will be located; utility mark outs will be performed; and
photographs will be taken. Site reconnaissance activities also include oversight of the cultural resources subcontractor and surveying subcontractor.

Individual reconnaissance activities are required to support implementation of specific sampling programs. Site reconnaissance activities will occur prior to
conducting the following sampling activities:

® Groundwater Screening/Monitoring Well Installation Reconnaissance - Prior to the groundwater screening and monitoring well drilling activities, the
field team will visit the proposed groundwater screening and monitoring well locations to identify exact locations and assess potential logistical issues and
physical access constraints for the drill rigs. Prior to performing any drilling, CDM’s drilling subcontractor will request a utility markout to identify the
locations of underground utilities. CDM will verify that the utility markout was performed before drilling activities begin. Potential problem locations will be
documented and photographed and locations may be adjusted to facilitate access.

®  Surface Water and Sediment Sampling - Prior to conducting the surface water and sediment sampling and surface water/groundwater interaction study,
the field team will visit the proposed locations on the Rio Maunabo to assess potential logistical issues, safety issues, and physical access constraints.
Potential problem locations will be documented and photographed and sampling locations may be adjusted based on the reconnaissance.

®  Topographic Survey Oversight - A topographic map of the site will not be created since the site consists of a large area and a source area has not been
identified. An ortho-rectified aerial photograph will be used as the base map for well and sample locations and figure development. Two surveying events
are anticipated: One will occur immediately following the groundwater screening investigation and the second will occur after the monitoring wells are
installed. It is anticipated that the locations and elevations of the groundwater screening points, surface water and sediment samples, groundwater/surface
water interaction points, and stream staff gauge will be surveyed during the first surveying event. The location and elevation of monitoring wells will be
surveyed during the second surveying event. Three elevations will be determined at each monitoring well: the ground surface, the top of the inner casing,
and the top of the outer casing.

® Cultural Resources Survey Oversight - The CDM cultural resources survey subcontractor will conduct a cultural resources survey covering the study
area. The Stage 1A Cultural Resources Survey will be prepared in order to determine the presence or absence of cultural resources which may be
impacted by the implementation of any remedial actions. The Stage IA survey is the initial level of survey and requires comprehensive documentary
research and an initial walk-over reconnaissance and surface inspection. CDM will oversee the on-site activities of the cultural resources subcontractor.

® Soil Source and Vapor Intrusion Sampling (Optional) - Identify and mark soil source investigation boring locations. Identify four
residences/building locations for the sub-slab and indoor air sampling.
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QAPP Worksheet #17b
Sampling Design and Rationale
Site Reconnaissance

CDM will also conduct on-site surveys of potential source areas previously identified by EPA’'s SAT 2 Team and at a Dry Cleaner identified by CDM
and EPA during the site visit. The reconnaissance will include visual inspection of the interiors of the buildings and the exterior facility property for
evidence of past and present disposal areas or discharge points (floor drains, discharge pipes, waste handling practices, etc.), discussions with current
owners/operators, and search of PREQB records for additional historical information on site operations and waste disposal. On-site surveys will be
conducted at the following properties:

m Five light industrial facilities currently owned by PRIDCO
» Centro de Acopio Manufacturing
» Juan Orozco Limited, Inc.

» Puerto Rico Beverage

» Plastic Home Products

» FEMA Storage Facility

PRASA Wastewater Treatment Plant
El Negro Auto Body/Parts Shop
Esso Gas Station

Total Gas Station

Maunabo Dry Cleaning
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QAPP Worksheet # 17c
Sampling Design and Rationale
Decontamination Procedures

Decontamination Procedures

Field decontamination will be performed on all personnel and equipment that enters the exclusion zone in accordance with TSOP 4-5. Personnel
decontamination procedures will be implemented to prevent worker exposure to site contaminants. Equipment decontamination procedures will be implemented
to prevent cross-contamination of environmental samples and prevent off-site migration of contaminants as a result of site investigation activities.

Personal Protective Equipment

®  Non-residual detergent (Alconox) and tap water rinse

®  Respirator sanitizer (for respirator or self contained breathing apparatus [SCBA] face piece)

®  Thorough rinse with potable water

" Airdry

Field Monitoring and Geophysical Logging Equipment

Instruments should be cleaned per manufacturer's instructions. The electronic water level indicators, geophysical logging equipment, and water quality
parameter probes cannot be rinsed with solvents or acids. The electronic water level indicators will be decontaminated with a non-phosphate detergent, tap

water rinse, and a final distilled/deionized water rinse prior to use at each well. The water quality parameter probes will be rinsed prior to and after each use
with deionized/distilled water only.

Well Casings
Well casings must be steam cleaned prior to installation to ensure that all oils, greases, and waxes have been removed. The casings should be stored using

clean polyethylene sheeting to keep the possibility of contamination to a minimum.

Drilling Equipment and Other Large Pieces of Equipment

All drilling equipment that comes in contact with the soil must be steam cleaned before use, and after drilling each borehole. This includes drill rods, bits and
augers, dredges, or any other large piece of equipment. Sampling devices such as split-spoons must be decontaminated, after each use, by the procedure
listed below.

Sampling Apparatus
General Considerations:

All sampling apparatus must be properly decontaminated prior to its use in the field to prevent cross-contamination. Equipment should be decontaminated after
usage (once a day or on an as needed basis). Decontamination will be performed in an area outside the contamination zone. Enough equipment will be
available to be dedicated to the sampling points planned each day.
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QAPP Worksheet # 17c
Sampling Design and Rationale
Decontamination Procedures

Decontamination Procedure:
The required decontamination procedure for all sampling equipment is:

a. wash and scrub with low phosphate detergent
* b. tap water rinse
b C. 10 percent nitric acid rinse, ultra pure grade (one percent solution will be used when carbon steel equipments, such as split-spoons, are used)
d. demonstrated analyte-free water rinse
bl e. acetone or isopropanol rinse (all solvents must be pesticide-grade or better)
il f. demonstrated analyte-free water rinse (amount of water must be at least five times that of the solvents used)
g. air dry
h. wrap in aluminum foil, shiny side out, for transport
* Tap water must be from a municipal water treatment system. The use of an untreated potable water supply is not an acceptable substitute.
** Nitric acid rinse will only be used when samples are collected for inorganics
b Solvent rinse required only when sampling for organics.

*kkk

A sample of the demonstrated analyte-free water will be collected and submitted for chemical analysis. Analytical results will be kept on-site.
Determination of analyte-free water will be according to the EPA Region || CERCLA QA Manual (EPA 1989) (see page 59).

While performing decontamination activities, phthalate-free gloves should be used to prevent phthalate contamination of the sampling equipment that could
result from the interaction of the gloves with the organic solvents.
Decontamination Equipment

®  Steam cleaner

®  Power source (e.g., generator), if required

®  Distilled/deionized water

®  Demonstrated analyte-free water

®  Potable water

®  Polyethylene sheeting

®  Deep basins

" Utility knife
®  Brush
CDM
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QAPP Worksheet # 17c
Sampling Design and Rationale
Decontamination Procedures

®  Non-phosphate detergent (i.e. Alconox)

®  Acetone or isopropynol (pesticide-grade)

®  Aluminum foil

®  Personnel protective equipment

®  Air monitoring equipment and calibration gas

® 10 percent nitric acid (one percent when needed), ultra pure grade
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QAPP Worksheet # 17d
Sampling Design and Rationale
Groundwater Screening Investigation

Describe and provide a rationale for choosing the sampling approach: The Groundwater Screening Investigation is meant to obtain quick
data regarding the lateral and horizontal extent of contamination to facilitate field decisions regarding monitoring well locations. Geoprobe direct
push technology (DPT) is a quick screening methods that can provide the lateral and vertical extent of the contaminant plume. The objectives of
the groundwater screening survey include:

m Estimate the vertical and lateral boundaries of groundwater contamination
m  Provide basis for selection of monitoring well locations, depths, and screen intervals
m  Provide preliminary information on lithology of the alluvium aquifer

Sampling design and rationale:

Groundwater screening will be performed at up to 28 locations along four transects using the DPT sampling method. Twenty-four proposed
groundwater screening locations are shown on Figure 5. Four contingency screening locations, not shown on Figure 5, are included to provide
flexibility to collect additional groundwater screening samples to investigate potential source areas and to refine VOC concentrations between
sampling locations or at the ends of transects. Groundwater screening at the contingency locations will be based on evaluation of the data from
previous locations. The contingency screening locations will be approved by EPA before sampling begins.

The transects are generally oriented perpendicular to the estimated groundwater flow direction but access and physical constrains on the
locations were also considered. Actual sampling locations will be based on the results of the on-site reconnaissance and will be confirmed with
EPA prior to conducting the sampling.

Based on review of available geologic information, the affected Maunabo public supply wells are drilled to total depths of 80 to 125 feet. The
alluvium is thin to the north of the valley (approximately 20 feet thick), near the FEMA Storage Facility and thickens to approximately 170 to 200
feet toward the south, near Maunabo #1 and the Rio Maunabo (Adolphson et al. 1977). The screened interval of Maunabo #1 is reportedly 50 to
90 feet bgs. The groundwater table is generally less than 10 feet bgs in the site area and, for estimating purposes, is assumed to be 10 feet bgs.
The estimated total depth of the groundwater screening samples along Transect 1 (T-1), T-2, and T- 4 is 130 feet bgs. This depth is considered
adequate based on the available information on the depths of the Maunabo public supply well screens. The total depth of screening samples
along T-3 is estimated at 70 feet because the bedrock is shallower in that area. Table 2 summarizes the screening number of samples and
sample frequency/intervalsthat will be collected during the groundwater screening investigation. Fewer samples may be collected, depending
on the results of the sampling.

It is assumed that all of the locations along T-1 and T-4 will be drilled and samples will be collected from all of the proposed depth intervals. For
T-2 and T-3, VOC data from the previous day’s sampling will be evaluated to aid in the determination of when to terminate sampling along the
transect. Samples will be shipped on a daily basis to a laboratory for VOC analysis with a 24-hour turn-around time. Because of the low
concentrations of VOCs detected in the public supply wells, sample quantitation limits for VOCs will be less than 1 ug/L. Groundwater samples
will be analyzed by EPA method SOMO01.2 or an equivalent method for trace level VOCs. With the exception of ketones, this method provides
detection limits of 0.5 pg/L.

To establish a profile of groundwater contamination at each groundwater screening location, a DPT probe fitted with a screen will be driven to
the target depth and a groundwater screening sample will collected. Sampling will proceed upward, toward the ground surface, from the
terminal depth. Groundwater samples will be collected at 10-feet intervals at all of the screening points. The final sample will be collected at a
depth of two feet bgs.
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QAPP Worksheet # 17d
Sampling Design and Rationale
Groundwater Screening Investigation

Each sampling interval will be purged before it is sampled. A peristaltic pump and polyethylene tubing will be used to purge the well point. The
DPT rods will be purged to clear the screen of fines and produce as clear a sample as possible. Purge water will be monitored for pH,
conductivity, temperature, dissolved oxygen, and turbidity. Once the monitoring parameters have stabilized, the polyethylene tubing will be
removed, outfitted with a check value, and used to collect the sample.

Samples will be shipped to a fixed-base laboratory for trace VOC analysis on a 24-hour turnaround basis. Laboratory services will be obtained
using EPA’s FASTAC strategy.

The CDM SM and RITM will hold daily discussions with the EPA RPM and hydrogeologist to evaluate sample analytical data and to determine
when to terminate sampling. Based on a review of the VOC data and discussions with EPA, sample locations and/or sample depths may be
modified or sample locations may be deleted. Any such modifications will be approved by the EPA RPM.

The vertical profile sampling boreholes will be abandoned using a tremied cement-bentonite mixture after all sampling has been completed.
The boring locations will be restored to pre-existing conditions.

Field procedures for this activity are detailed in:

m  TSOP 1-2 Sample Custody, with a RAC Il clarification

TSOP 1-6 Water Level Measurement, Section 5.2 Water Level Measurement Using Electronic Water Level Indicators

TSOP 1-10Field Measurement of Organic Vapors, Section 5.1 Direct Read Instruments

TSOP 2-1 Packing and Shipping of Environmental Samples, with a RAC Il clarification, Section 4 Packing and Shipping Samples
Preserved with Hydrochloric acid

TSOP 2-2 Guide to Handling Investigation Derived Waste

TSOP 3-1 Geoprobe Sampling, Section 5.3 Groundwater Sampling

TSOP 3-6 Underground Facility Location

TSOP 4-1 Field Logbook Content and Control, with a RAC Il clarification

TSOP 4-2 Photographic Documentation of Field Activities, Sections 5.2.2 General Guidelines for Still Photography and 5.2.4 Photographic
Documentation
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QAPP Worksheet # 17d
Sampling Design and Rationale
Groundwater Screening Investigation

Field procedures for this activity are detailed in (continued):

® TSOP 4-5 Field Equipment Decontamination at Non-Radioactive Sites, with a RAC Il clarification

®  Worksheet 17c  Decontamination Procedures

Analytical groups/concentrations: A total of 334 screening samples will be collected. Groundwater screening samples will be analyzed for
trace VOCs with 24 hour turnaround for faxed results (Worksheet #18). Specific conductance, pH, DO, temperature, Eh and turbidity will also be
collected in accordance with the equipment manuals.

Sampling locations: Along transects shown in Figure 5. No background samples will be collected because the screening is designed to
determine the extent of the plume.

Number of samples/frequency: Groundwater samples will be collected at the water table and every 10 feet thereafter to the top of bedrock or
refusal. Sample naming is detailed on Worksheet #27.
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Sampling Design and Rationale

Lithologic Sampling and Logging

Describe and provide a rationale for choosing the sampling approach: Preliminary lithological information will be collected to enhance the
CSM, support development of the hydrogeologic framework, and to provide additional information to support selection of permanent monitoring
well locations.

Sampling design and rationale: Subsurface soil samples will be collected at eight groundwater screening locations across the site to provide
lithological information to enhance the CSM and to provide additional information to support selection of permanent monitoring well locations
and construction materials. The proposed lithologic sampling and logging locations are shown on Figure 5

Field procedures for this activity are detailed in:

TSOP 1-10 Field Measurement of Organic Vapors, Section 5.1 Direct Reading Measurement

TSOP 2-2 Guide to Handling Investigation Derived Waste

TSOP 3-1 Geoprobe Sampling, Section 5.1 Soil Sampling

TSOP 3-5 Lithologic Logging

TSOP 3-6 Underground Facility Location

TSOP 4-1 Field Logbook Content and Control, with a RAC Il clarification

TSOP 4-2 Photographic Documentation of Field Activities, Sections 5.2.2 General Guidelines for Still Photography and 5.2.4 Photographic
Documentation

TSOP 4-5 Field Equipment Decontamination at Non-Radioactive Sites, with a RAC Il clarification

Worksheet 17c  Decontamination Procedures

Analytical groups: No samples will be collected for chemical analysis.

Sample locations: Refer to Figure 5.

Number of samples/frequency: At each of the eight locations, 4-foot soil “cores” in plastic sleeves will be collected at 10-foot intervals using
DPT, starting at the ground surface and proceeding to the terminal depth of the boring (130 feet for transects T-1, T-2, and T-4 and 70 feet for
transect T-3). Three locations along the T-1 transect, two locations along the T-2 and T-3 transects, one location along the T-4 transect will be

selected for lithologic sampling and logging. A total of 100 samples will be collected for lithologic logging: 84 samples from the T-1, T-2, and T-4
transects and 16 from the T-3 transect. Lithologic logging will be performed by the on-site geologist and recorded in the field log book.
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QAPP Worksheet #17f
Sampling Design and Rationale
Source Area Surface and Subsurface Soil Sampling (Optional)

Describe and provide a rationale for choosing the sampling approach: The objective of the source area soil boring sampling is to characterize the
surface and subsurface soils at a potential source area. The data will supplement previous source area soil sampling data conducted by EPA’s Region Il
SAT (EPA 2006b-g). Surface and subsurface soil sampling in a source area or areas is considered optional and will only be conducted if the on-site survey
or the groundwater investigation activities identify a likely contaminant source or sources. CDM will notify EPA if a potential source area is located. Any
surface or subsurface soil sampling activities will be approved by EPA.

Sampling design and rationale: It is assumed that one source area will be investigated and surface and subsurface soil samples will be collected at six
locations in the vicinity of the source. One surface soil sample (0 to 1 foot bgs) will be collected at each of the six soil boring locations. Subsurface soil
samples will be collected using a DPT rig. Continuous subsurface soil cores will be collected at 4-feet intervals from 1 foot below the ground surface to the
groundwater table. It is estimated up to three, 4-foot cores will be collected from each location. One soil sample will be collected from each 4-foot core for a
total of 18 subsurface soil samples.

Upon retrieval from the drill rod, each 4-foot core will be screened for VOCs using a PID. The onsite geologist will select the interval for analysis using the
PID readings together with visual observations of any potential source materials. If significant contamination is identified in other depth intervals by either
visual observation or PID readings, additional samples may be collected and documented on a Field Change Request Form.

The lithology of each sample will be characterized and logged by the field geologist. Depth to groundwater, if encountered, and PID readings also will be

recorded in the log. To prevent cross-contamination, drill rods will be decontaminated between successive locations and new, polyethylene sleeves will be
used for each sample.
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QAPP Worksheet #17f
Sampling Design and Rationale
Source Area Surface and Subsurface Soil Sampling (Optional)

Field procedures for this activity are detailed in:

TSOP 1-2
TSOP 1-3
TSOP 1-4
TSOP 1-10
TSOP 2-1
TSOP 2-2
TSOP 3-1
TSOP 3-6
TSOP 4-1
TSOP 4-2

TSOP 4-5

Sample Custody, with a RAC Il clarification

Surface Soil Sampling, with a RAC Il clarification

Subsurface Soil Sampling, with RAC Il clarification, Section 5.2.5.4

Field Measurement of Organic Vapors, Section 5.1 Direct Reading Measurement

Packing and Shipping of Environmental Samples, with a RAC I clarification, Section1.4 Packing Environmental Samples
Guide to Handling Investigation Derived Waste

Geoprobe Sampling, Section 5.1 Soil Sampling

Underground Facility Location

Field Logbook Content and Control, with a RAC Il clarification

Photographic Documentation of Field Activities, Sections 5.2.2 General Guidelines for Still Photography and 5.2.4 Photographic
Documentation

Field Equipment Decontamination at Non-Radioactive Sites, with a RAC |l clarification

m Worksheet 17¢c Decontamination Procedures

Analytical groups/concentration: Surface and subsurface soil samples will be analyzed for full TCL/TAL analytes/compounds, pH, TOC and half
of the samples for grain size.

Sampling locations: Soil samples will be collected from 6 locations over the suspected source area. Based on an estimated depth to groundwater
of 10 feet, three samples per boring will be collected for a total of 18 subsurface soil samples.

Number of samples/frequency: Six surface soil and 18 subsurface soil samples will be collected based on an estimated depth to groundwater of
10 feet. There will be three subsurface samples and one surface soil sample per boring.
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QAPP Worksheet #17g
Sampling Design and Rationale
Natural Gamma Logging

Describe and provide a rationale for choosing the sampling approach. Gamma logs will assist with identification of clay layers in the overburden and
will be correlated with lithologic logs. The determination of the clay layers or areas will facilitate the fate and transport evaluation.

Sampling design and rationale: Once well construction is complete, natural gamma logs will be run in the deep well of each monitoring well pair and in
the three supply wells. Downhole geophysical logging will be conducted in accordance with CDM’s TSOP 3-4 Geophysical Logging, Calibration, and Quality
Control. The gamma logs will be run after the wells have been completed.

The downhole geophysical logging will be performed by CDM'’s project geologist in accordance with the manufacturer’s specifications. The equipment
supplier will be responsible for the calibration of the probes, in accordance with the manufacturer’s instructions, prior to shipment. Field personnel should be
familiar with TSOP 3-4 and the manufacturer’s specifications for the logging instruments. The downhole logging equipment will be decontaminated between
each well in accordance with the manufacturer’s specifications and the procedures outlined in Worksheet 17c.

At each location, CDM will set up a portable logging system consisting of a generator, computer (with logging software), and drawworks (cable, tool power
supply, winch, and tripod). The natural gamma log will be run by first connecting the tool to the cable and setting it in the borehole so that the reference is
to ground surface. The tool will be run at a speed of between 15 and 18 feet per minute. Data will be collected as the tool is first lowered to the bottom of
the hole and then raised back to the surface. The two sets of data (up and down) provide a check on instrument function and redundancy in case of an
instrument malfunction.

Field procedures for this activity are detailed in Appendix B:
m TSOP 1-6 Water Level Measurement, Section 5.2 Water Level Measurement Using Electronic Water Level Indicators

m TSOP 1-10 Field Measurement of Organic Vapors, Section 5.1 Direct Reading Measurement

m TSOP 3-4 Geophysical logging, Calibration and Quality Control, Section 5.2.B.5 Nuclear Logging

m TSOP 4-1 Field Logbook Content and Control, with a RAC Il clarification

m TSOP 4-2 Photographic Documentation of Field Activities, Sections 5.2.2 General Guidelines for Still Photography and 5.2.4 Photographic
Documentation

m TSOP 4-5 Field Equipment Decontamination at Non-Radioactive Sites, with a RAC Il clarification

m Worksheet 17c Decontamination Procedures

CDM
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QAPP Worksheet #17¢g
Sampling Design and Rationale
Natural Gamma Logging

Analytical groups: No chemical samples will be collected.

Number of samples/frequency: Gamma logs will be run at the deep well of each pair of monitoring wells and in the three supply wells.
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QAPP Worksheet #17h
Sampling Design and Rationale
Aquifer Testing

Describe and provide a rationale for choosing the sampling approach. Slug tests will be performed on selected monitoring wells (assume 19 wells)
that represent a variety of depths, lithology types and locations across the large site.

Sampling design and rationale: Slug tests will be conducted at monitoring wells that cover a range of depths, lithology types, and locations across the site.
Slug test results will be used to estimate hydraulic conductivity of the aquifer. The slug tests will be conducted by adding or removing/displacing a known
volume to or from the monitoring well to create a rapid rise or fall in water level. Water levels will be measured as the water in the well returns to static (pre-
test) conditions. Water will be displaced with a 5 foot long, 3 inch diameter solid piece of polyvinyl chloride (PVC). The rate of water recovery will be
measured with a pressure transducer and data recorder. Both rising and falling head slug tests will be conducted.

Slug test data will be evaluated using the Hvorslev Slug Test Method (Hvorslev 1951) and/or the Bouwer and Rice Slug test Method (Bouwer and Rice
1976). The most appropriate method will be determined by the project geologist.

If the EPA determines that additional testing is required, a limited (i.e., 24-hour) pump test will be conducted using Maunabo 1 public supply well as a
pumping well. If it is decided that a 24-hour pump test will be conducted, a work plan letter and a QAPP addendum will be submitted describing the details of
the aquifer test.

Field procedures for this activity are detailed in Appendix B:

m TSOP 1-6 Water Level Measurement, Section 5.2 Water Level Measurement Using Electronic Water Level Indicators

m TSOP 1-10 Field Measurement of Organic Vapors, Section 5.1 Direct Reading Measurement

m TSOP 4-1 Field Logbook Content and Control, with a RAC Il clarification

m TSOP 4-2 Photographic Documentation of Field Activities, Sections 5.2.2 General Guidelines for Still Photography and 5.2.4 Photographic
Documentation

TSOP 4-5 Field Equipment Decontamination at Non-Radioactive Sites, with a RAC Il clarification

m TSOP 4-6 Hydraulic Conductivity Testing, Section 5.2

m Worksheet 17c Decontamination Procedures

Analytical Groups: No samples will be collected for analytical testing.

Number of samples/frequency: Slug tests will be conducted at an estimated 19 monitoring wells.
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QAPP Worksheet #17i
Sampling Design and Rationale
Long Term Water Level Monitoring

Describe and provide a rationale for choosing the sampling approach: The overall objective of the long term water level monitoring program is to
collect data to evaluate temporal fluctuations in water levels in the vicinity of the affected municipal supply wells in response to precipitation and local
pumping. The data will also be used to support development of the site conceptual model and in the evaluation of groundwater flow.

Sampling design and rationale: Long term water level monitoring will be conducted in four shallow and four deep monitoring wells and will occur over a
period of four weeks. Data will be collected using in-situ water level monitoring instruments capable of storing water level data for the duration of the test
and equipped with barometric pressure compensation (Level Troll or equivalent). To provide baseline water levels and to verify the water level
measurements, manual water levels will be collected at the start of monitoring; at weekly intervals during monitoring; and at the conclusion of the monitoring.
To ensure that the instruments are operating properly, monitoring instruments will be checked on a weekly basis and the data downloaded and checked. At
the end of the monitoring period, the data will be downloaded and stored for evaluation. To evaluate precipitation effects on water levels, precipitation data
for the monitoring period will be obtained from a weather station. Before initiating water level measurements, a survey of the location and elevation for each
monitoring location will be made by a licensed land surveyor under subcontract to CDM. Elevation measurements will be made at marked water level
measuring points on the steel casing and on the adjacent ground surface.

Field procedures for this activity are detailed in:

m TSOP 1-6 Water Level Measurement

m TSOP 2-2 Guide to Handling Investigation Derived Waste

m TSOP 4-1 Field Logbook Content and Control, with a RAC Il clarification

m TSOP 4-2 Photographic Documentation of Field Activities, Sections 5.2.2 General Guidelines for Still Photography and 5.2.4 Photographic
Documentation

m TSOP 4-5 Field Equipment Decontamination at Non-Radioactive Sites, with a RAC Il clarification

m TSOP 4-8 Environmental Data Management

m Worksheet 17c Decontamination Procedures

m Appendix E Data Management

Analytical groups/concentration: There will be no chemical testing.
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QAPP Worksheet #17i
Sampling Design and Rationale
Long Term Water Level Monitoring

Sampling locations: Long term water level monitoring will be conducted in four shallow and four deep monitoring wells.

Number of samples/frequency: The monitoring will occur over a period of four weeks.
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QAPP Worksheet #17j
Sampling Design and Rationale
Synoptic Water Level Measurement

Describe and provide a rationale for choosing the sampling approach: Two rounds of synoptic water level measurements will be collected with an
electronic water level meter at each monitoring well prior to collection of groundwater samples. Measurements will be collected to define groundwater flow at
the site.

Sampling Design and rationale: Synoptic water level measurements will be used to construct groundwater contour maps for each of the shallow and
deep groundwater monitoring zones.

Before taking water level measurements, the location and elevation of each monitoring well will be surveyed by a licensed surveyor. Elevation
measurements will be made at marked water level measuring points on the inner casing, the top of outer protective casing, and the adjacent ground surface.
The wells will be allowed to equilibrate after development for a minimum of two weeks before water level measurements are taken.

Field procedures for this activity are detailed in Appendix B

m TSOP 1-6 Water Level Measurement, Section 5.2 Water Level Measurement Using Electronic Water Level Indicators
m TSOP 1-10 Field Measurement of Organic Vapors, Section 5.1 Direct Reading Measurement

m TSOP 4-1 Field Logbook Content and Control, with a RAC Il clarification

m TSOP 4-5 Field Equipment Decontamination at Non-Radioactive Sites, with a RAC Il clarification

m Worksheet 17¢ Decontamination Procedures

Analytical groups: No chemical analysis will be conducted.

Number of samples/frequency: Two rounds of synoptic water level measurements will be collected from the 19 monitoring wells in conjunction with the
two rounds of groundwater sampling.
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QAPP Worksheet #17k
Sampling Design and Rationale
Monitoring Well Installation and Development

Describe and provide a rationale for choosing the sampling approach: A total of sixteen monitoring wells will be installed in pairs consisting of a deep
and a shallow well to define the vertical extent of groundwater contamination in the alluvium aquifer. Three bedrock wells will be at the FEMA Storage
Facility. Well locations and screen intervals will be recommended to EPA in a Technical Memorandum after the groundwater screening survey is completed.

Sampling design and rationale:

Alluvium Aquifer Monitoring Wells

A total of 16 monitoring wells at 8 locations are proposed, including one background well location. Figure 6 shows the locations of monitoring
wells. However, monitoring well locations and depths may be modified based on evaluation of the groundwater screening survey data. It is
assumed that wells will be installed in pairs consisting of a deep and a shallow well. This will provide a means to define the vertical boundaries of
groundwater contamination. Due to the varying depth of the alluvium aquifer, it is estimated that six shallow wells will be drilled to a depth of 50
feet bgs and that two shallow wells will be drilled to a depth of 30 feet bgs. Six deep wells will be drilled to a depth of 100 feet bgs and two deep
wells will be drilled to a depth of 70 feet bgs.

It is anticipated that monitoring wells will be installed using the hollow stem auger (HSA) drilling method. Eight-inch diameter boreholes will be
drilled to the target depth. Monitoring wells will be constructed of 4-inch diameter schedule 40 PVC casing and 10 foot lengths

of slotted PVC screen. It is assumed that wells in the alluvium will be single-cased. The annulus around the well screen will be backfilled with

sand which will extend two-feet above the well screen. A 2-foot bentonite seal will be placed above the sand pack and the remaining annulus will be
grouted to the surface. An 8-inch steel protective casing with a locking cap will be installed and a concrete collar will be poured around the well.
The well screen slot size and the grade of filter sand will be determined based on the results of the lithologic sampling of the groundwater

screening locations.

Split-spoon samples will be collected at 5-foot intervals from the surface to total depth in the deep well of the each well pair. The split spoon
samples will be logged by the on site geologist. The lithologic information will be used to support development of the hydrogeologic framework
and CSM for the site. It is important to identify the presence of significant clay layers, sand and gravel layers, and other geologic materials that
may control or limit groundwater flow and contaminant transport in the aquifer. Split-spoon samples will be screened with a photoionization
detector (PID) to identify contaminated zones within the borehole. The PID screening data will be used to refine placement of the well screen.

Bedrock Monitoring Wells

Three monitoring wells will be drilled into bedrock; one upgradient of the FEMA Storage Facility and two downgradient (Figure 6). Itis

anticipated that one bedrock monitoring well will be cored. The cored well will be drilled first and logged to identify potential water bearing zones in
the bedrock. The three bedrock wells will be installed approximately 30 feet into the bedrock or a total depth of approximately 60 feet bgs. Air
rotary drilling will be used to drill through the unconsolidated materials and at least five feet into competent bedrock.
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QAPP Worksheet #17k
Sampling Design and Rationale
Monitoring Well Installation and Development

. Air Rotary Well Drilling

The unconsolidated soil portion of the borehole will be advanced from the ground surface to the bedrock using an air rotary drilling method to
create a 12-inch diameter borehole. A 8-inch diameter carbon steel casing will be tightly sealed into competent bedrock surface using a
cement/bentonite grout slurry. Upon installation of the outer steel casing, the core will be drilled (see below). After coring the borehole will be
advanced through the bedrock using the air rotary with direct circulation drilling method to create a nominal 8-inch borehole. The on-site geologist
will monitor and record the materials brought to the surface by the air rotary drilling methods.

. Rock Coring Well Drilling

An NQ rock coring bit will be used to advance a nominal 3-inch diameter borehole to depth. Upon completion of the coring, the borehole will be
reamed to provide a nominal 8-inch diameter borehole. The on-site geologist will log the rock core, place the core in a core box, and store the
core box for future reference. The rock cores will either be transferred to a government archive or disposed of by the IDW subcontractor at the
completion of the work assignment.

. Bedrock Monitoring Well Installation

Upon completion of the borehole to the target depth, the well will be installed. The bedrock boreholes will be double cased. Monitoring wells will
be constructed of 4-inch diameter schedule 40 PVC casing and 10- foot lengths of 0.10-inch slotted PVC screen. The annulus around the well
screen will be backfilled with sand which will extend 2-feet above the well screen. A 2-foot bentonite seal will be placed above the sand pack and
the remaining annulus will be grouted to the surface with cement/bentonite grout. A 10-inch steel protective casing with a locking cap will be
installed and a concrete collar will be poured around the well.
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QAPP Worksheet #17k
Sampling Design and Rationale
Monitoring Well Installation and Development

Monitoring Well Development

Monitoring well installation will not be considered complete until the wells have been fully developed. Monitoring well development will be
performed to remove silt and well construction materials from the well and sand pack and to provide a good hydraulic connection between the
well and the aquifer materials. Turbidity, pH, temperature, conductivity, and dissolved oxygen will be monitored during development.
Development will continue until all parameters have stabilized (within 10 percent for successive measurements) and the water is clear.

IDW Management

Drill cuttings and water from drilling operations will be containerized at the drilling location and transported by the drilling subcontractor to a central
waste storage area. Liquid wastes will be transferred to a 21,000 gallon Baker tank and drill cuttings will be transferred to 20 cubic yard roll-off
containers for subsequent sampling, characterization, and disposal by CDM'’s IDW subcontractor.

Field procedures for this activity are detailed in Appendix B.

m TSOP 1-6 Water Level Measurement, Section 5.2 Water Level Measurement Using Electronic Water Level Indicators

m TSOP 1-10 Field Measurement of Organic Vapors, Section 5.1 Direct Reading Measurement

m TSOP 2-2 Guide to Handling Investigation Derived Waste

m TSOP 3-5 Lithologic Logging

m TSOP 4-1 Field Logbook Content and Control, with a RAC Il clarification

m TSOP 4-2 Photographic Documentation of Field Activities, Sections 5.2.2 General Guidelines for Still Photography and 5.2.4 Photographic
Documentation

m TSOP 4-3 Well Development and Purging, with a RAC Il clarification, Section 5.1 Well Development

m TSOP 4-4 Design and Installation of Monitoring Wells in Aquifers (or manufacturer’s specifications)

m TSOP 4-5 Field Equipment Decontamination at Non-Radioactive Sites, with a RAC Il clarification

m Worksheet 17c Decontamination Procedures

Analytical groups/concentration: No chemical analysis will occur during monitoring well installation
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QAPP Worksheet #17k
Sampling Design and Rationale
Monitoring Well Installation and Development

Sampling locations: Figure 6 shows the monitoring well locations.

Number of samples/frequency: No samples will be collected during installation.
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QAPP Worksheet #17I
Sampling Design and Rationale
Monitoring Well and Public Supply Well Sampling

Describe and provide a rationale for choosing the sampling approach: The monitoring wells will provide analytical data to determine the nature and
extent of the groundwater contamination. Analytical data from groundwater sampling will be used to support preparation of the RI, HHRA, and FS reports.

Sampling design and rationale: Two rounds of groundwater samples will be collected from the 19 monitoring wells installed during the Rl and the four
Maunabo public supply wells. A total of 46 groundwater samples will be collected; 23 samples during each round. A minimum of two weeks will elapse
between well development and groundwater sample collection. A minimum of three months will elapse between Round 1 and Round 2. Synoptic water
level measurements will be collected from all monitoring wells prior to sampling. Monitoring wells will be purged with a Grundfos Rediflow 2 submersible
pump and sampled following the site-specific low-flow, minimal drawdown sampling procedure which follow the EPA SOP “Ground Water Sampling
Procedure, Low Stress (Low Flow) Purging and Sampling (EPA 1998).

The Maunabo Public Supply Wells will be sampled for residential water as described on TSOP 1-9. The well sample will be collected from the outlet located
closest to the well head that have not undergone filtering or treatment. The outlet should run for a minimum of 5 minutes to purge the service line. After
purging, the samples will be collected directly from the outlet with a low and smooth flow rate to reduce aeration.

The samples will be analyzed on-site for ferrous iron using the HACH method detailed in Appendix C and for the chemicals shown in Table 2.

Field procedures for this activity are detailed in

m Appendix A Site-Specific Low Flow Groundwater Purging and Sampling Procedure

m TSOP 1-2 Sample Custody, with a RAC Il clarification

m TSOP 1-6 Water Level Measurement, Section 5.2 Water Level Measurement Using Electronic Water Level Indicators

m TSOP 1-9 Tap Water Sampling

m TSOP 1-10 Field Measurement of Organic Vapors, Section 5.1 Direct Reading Measurement

m TSOP 21 Packing and Shipping of Environmental Samples, with a RAC I clarification, Section 4

m TSOP 2-2 Guide to Handling Investigation Derived Waste

m TSOP 4-1 Field Logbook Content and Control, with a RAC Il clarification

m TSOP 4-2 Photographic Documentation of Field Activities, Sections 5.2.2 General Guidelines for Still Photography and 5.2.4 Photographic
Documentation

m TSOP 4-5 Field Equipment Decontamination at Non-Radioactive Sites, with a RAC Il clarification

m Worksheet 17c Decontamination Procedures

m Appendix C Ferrous Iron Procedure

CDM
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QAPP Worksheet #17I
Sampling Design and Rationale
Monitoring Well Sampling

Analytical groups/concentration: Groundwater and public supply well samples will be analyzed for trace level VOCs, TCL SVOCs, pesticides/PCBs, and
TAL inorganics. To support evaluation of natural attenuation of VOCs in groundwater, samples will be analyzed for the following parameters: chloride,
methane, ethane, ethene, nitrate/nitrite, sulfate, sulfide, ferrous iron, and TOC. Samples will also be analyzed for water quality parameters including TSS,
TDS, alkalinity, ammonia, hardness, and TKN, DO, Eh, turbidity, pH, temperature, ferrous iron and conductivity. Table 2 shows the monitoring well
sampling program.

Sampling locations: Figure 6 shows the monitoring well locations.

Number of samples/frequency: Two rounds of groundwater samples will be collected from the 19 monitoring wells installed during the Rl and the four
Maunabo public supply wells. A total of 46 groundwater samples will be collected; 23 samples during each round. A minimum of two weeks will elapse
between well development and groundwater sample collection. A minimum of three months will elapse between Round 1 and Round 2.

Sample naming is detailed on Worksheet #26.
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QAPP Worksheet #17m
Sampling Design and Rationale
Groundwater/Surface Water Interaction Evaluation

Describe and provide a rationale for choosing the sampling approach: The objective of the groundwater/surface water interaction investigation is to
assess interaction between these two media in the Rio Maunabo. Discharge of contaminated groundwater to surface water has implications for the
evaluation of human health and ecological risk.

Sampling design and rationale: Current information is insufficient to evaluate the locations of contaminated groundwater discharge to surface water. The
groundwater/surface water interaction will be evaluated in the Rio Maunabo. A staff gauge and five temporary drive-point piezometers will be installed in the
streambed of the Rio Maunabo. The surface water, sediment, and groundwater/surface water interaction temporary piezometer sample locations are shown
on Figure 7. The staff gauge will consist of a calibrated scale affixed to a steel rod driven into the streambed. The top of the staff gauge will be surveyed so
that water level measurements can be referenced to a known datum. The temporary piezometers will consist of a drive-point screen 6-12 inches in length
attached to a stainless steel pipe. The screen will be driven 3 to 4 feet into the streambed. At each location, measurements will be taken of the water level
inside the piezometer and the water level of the stream. Both measurements will be referenced to the same location at the top of the piezometer. The
elevation and location of the top of each piezometer will be surveyed.

Field procedures for this activity are detailed in the SOPs in Appendix B:

TSOP 1-6  Water Level Measurement

TSOP 1-10 Field Measurement of Organic Vapors, Section 5.1 Direct Reading Measurement

TSOP 4-1  Field Logbook Content and Control, with a RAC Il clarification

TSOP 4-2  Photographic Documentation of Field Activities, Sections 5.2.2 General Guidelines for Still Photography and 5.2.4 Photographic
Documentation

TSOP 4-5 Field Equipment Decontamination at Non-Radioactive Sites, with a RAC Il clarification

Worksheet 17¢ Decontamination Procedures

Analytical groups/concentration: No samples will be collected for chemical analysis.
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QAPP Worksheet #17m
Sampling Design and Rationale
Groundwater/Surface Water Interaction Evaluation

Sampling locations: Temporary piezometers will be installed at 5 locations in the bed of Rio Maunabo. The locations of the temporary piezometers are
shown in Figure 7.

Number of samples/frequency: No samples will be collected.
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QAPP Worksheet #17n
Sampling Design and Rationale
Surface Water, Groundwater Seepage, and Sediment Sampling

Describe and provide a rationale for choosing the sampling approach: As part of the investigation, surface water, groundwater seepage, and sediment
samples are co-located and will be collected to characterize the nature and extent of contamination in order to support Rl and ecological and human health
risk assessments.

Sampling design and rationale: Since the site is currently identified as a groundwater plume with an unknown source, the major pathway for
contamination of surface water and sediment is via discharge of contaminated groundwater to the Rio Maunabo. Accordingly, the surface water,
groundwater seepage, and sediment program focus on those areas where contaminated groundwater is expected to discharge. Sediment samples will be
collected from a depth of 0 to 6 inches below the sediment surface. Surface water samples will be collected directly into the sample containers. Temporary
piezometer groundwater seepage samples will be collected with a bailer. A minimum of three volumes of water will be purged from each piezometer prior to
sampling. After the bailed samples are taken, diffusion bags will be placed inside the piezometers to collect VOCs for a time-weighted average
concentration over two weeks.

Field procedures for this activity are detailed in the SOPs in Appendix B:

m TSOP 1-1 Surface Water Sampling, Section 5.2 Shallow Surface Water Sample Collection

m TSOP 1-2 Sample Custody, with a RAC Il clarification

m TSOP 1-5 Groundwater Sampling Using Bailers

m TSOP 1-10 Field Measurement of Organic Vapors, Section 5.1 Direct Reading Measurement

m TSOP 1-11 Sediment/Sludge Sampling, with a RAC Il clarification, Section 5.2 Sediment and Sludge Collection from Shallow Waters

m TSOP 21 Packing and Shipping of Environmental Samples, with a RAC I clarification, Section 4

m TSOP 2-2 Guide to Handling Investigation Derived Waste

m TSOP 4-1 Field Logbook Content and Control, with a RAC Il clarification

m TSOP 4-2 Photographic Documentation of Field Activities, Sections 5.2.2 General Guidelines for Still Photography and 5.2.4 Photographic
Documentation

m TSOP 4-5 Field Equipment Decontamination at Non-Radioactive Sites, with a RAC Il clarification

m PSOP1 Diffusion Bag Sampling

m Worksheet 17c Decontamination Procedures

CDM

Final Quality Assurance Project Plan

R2-0000305



Maunabo Groundwater Contamination Site
Revision Number: 0

January 28, 2010

Page 125 of 188

QAPP Worksheet #17n
Sampling Design and Rationale
Surface Water, Groundwater Seepage, and Sediment Sampling

Analytical groups/concentrations: Surface water and groundwater seepage samples will be analyzed for trace VOCs, TCL SVOCs, pesticides/PCBs, and
TAL metals, cyanide, alkalinity, ammonia, hardness, nitrate/nitrite, TKN, sulfate, sulfide, chloride, TOC, TDS, and TSS. In addition, CDM will collect field
measurements including temperature, conductivity, pH, turbidity, DO, and redox potential (as Eh) at each surface water and groundwater seepage sampling
location.

Sediment samples will be analyzed for full TCL/TAL parameters, grain size, pH, and TOC.

Refer to Worksheets # 18 and # 30 and Table 2.

Sampling locations: Surface water, groundwater seepage, and sediment sample locations are shown on Figure 7.

Number of samples/frequency: One round of surface water and sediment samples will be collected at seven locations in the Rio Maunabo. Surface
water and sediment samples will be collected from the stream and streambed, respectively. In addition, one groundwater seepage sample will be collected
from each of the five temporary piezometers installed as part of the groundwater/surface water interaction investigation. The surface water, sediments, and
groundwater seepage sample locations are shown on Figure 7. Specific locations of the surface water and sediment samples in the field will be based on
actual field conditions (such as amount of sediment available) and biased towards sedimentation locations (such as the slower flowing portions or the inside
of stream bends, where lower flow velocities promote sediment deposition).

Sediment samples will be collected from a depth of 0 to 6 inches.

Sample naming is detailed on Worksheet # 26.
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QAPP Worksheet #170
Sampling Design and Rationale
Sub-Slab and Indoor Air Samples (Optional)

Describe and provide a rationale for choosing the sampling approach: Sub-slab and indoor air samples will be collected to determine the extent of air
contamination and evaluate potential human risks. There is a potential for VOC vapors from the groundwater plume to migrate to structures above the
plume and affect indoor air quality. Vapor intrusion is assessed by collecting sub-slab air samples (below basements or foundation slabs) and air samples
from interior spaces of residences or other structures.

Sampling design and rationale: Currently, information about the depth and lateral extent of the plume and the nature of materials between the
groundwater plume and the surface are not known. The location of the contaminant source or sources is currently unknown and the specific contaminants to
target for sub-slab and vapor sampling have not been defined. Sub-slab and indoor air sampling are considered to be optional and will be performed only
with EPA’s approval.

CDM will evaluate the distribution of VOCs in groundwater based on the groundwater screening survey and monitoring well data. If VOCs are present in
groundwater beneath buildings or soil in the source area, CDM will prepare a letter report defining the estimated boundaries of the groundwater
contamination and identifying potentially impacted residences or buildings. The letter report will recommend locations for sub-slab and indoor air sampling.
CDM will discuss the recommendations with EPA and upon EPA’s approval, will conduct sub-slab sampling at the targeted building(s). Indoor air sampling
will be conducted if the sub-slab sampling results indicate the potential for migration of VOCs to indoor air.

Installation of sub-slab probes and air sampling will be conducted in accordance with the USEPA Guidance for Evaluation of the Vapor Intrusion to Indoor
Air Pathway from Groundwater and Soils (EPA 2002)

Sub-slab sampling will require installation of sampling ports through the slabs on the buildings. A 1.5 inch diameter hole will be drilled through the concrete

slab so a stainless steel tube can be pushed one foot into the material below the slab for vapor testing. One air canister will be placed in ground floor of
each building for 24 hours. Upon retrieval, the air samples will be shipped to the laboratory for VOC analysis.
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QAPP Worksheet #170
Sampling Design and Rationale
Sub-Slab and Indoor Air Samples (Optional)

Field procedures for this activity are detailed in the SOPs in Appendix B:

m TSOP 1-8 VOC Air Sampling Using USEPA Method TO-15 With SUMMA® Canister

m TSOP 4-1 Field Logbook Content and Control, with a RAC Il clarification

m TSOP 4-2 Photographic Documentation of Field Activities, Sections 5.2.2 General Guidelines for Still Photography and 5.2.4
Photographic Documentation

Analytical groups/concentrations: VOC Analysis using EPA Method TO-15 with SUMMA canisters. Specific VOC compounds will be selected based on
the results of the groundwater screening and monitoring well sampling.

Sampling locations: Indoor air samples will be collected from the main living floor of the home if VOCs are detected in the initial sub-slab samples. In
order to prevent interference, crawl space vents (if present) will be closed prior to conducting indoor air sampling. The field team will survey the area for any
household products or conditions that could affect the indoor air sampling results. For the concurrent sampling, one air canister will be placed in the main
living floor of the home and one canister will monitor sub-slab vapors for a period of 24 hours. Ambient air samples will be collected upwind of the sampling
area, concurrently with the indoor air samples.

Number of samples/frequency: It is assumed that four initial sub-slab samples and four concurrent sub-slab/indoor air samples (twelve samples total) will
be collected from residences or buildings in Maunabo. The concurrent sub-slab/indoor air samples will be collected only if VOCs are detected in the initial
sub-slab samples. If indoor air sampling is conducted, it is estimated that one ambient air sample will be collected in conjunction with the indoor air
sampling (thirteen samples total).
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QAPP Worksheet #17p
Sampling Design and Rationale
Ecological Field Investigation

Describe and provide a rationale for choosing the sampling approach: An ecological characterization of the site will be conducted to describe existing
conditions relative to vegetation community structure, wildlife utilization, and sensitive resources such as surface waters and wetlands.

Sampling design and rationale: Based on the current understanding of the site contamination and the existing CSM, much of the contamination occurs in
groundwater and is not available to ecological receptors. Potential impact to ecological receptors occurs only in areas where groundwater discharges to
water bodies, which will be determined during the field investigation. In addition, ecological receptors may also be exposed to the contaminants in surface
water and sediment of the Rio Maunabo.

The ecological characterization will be conducted at the Rio Maunabo and will be limited to these areas where potential groundwater discharge may occur.
It will consist of a review of existing information, an ecological field investigation, and identification of threatened/endangered species and critical habitats.

Critical habitat is defined in the Endangered Species Act as:

(i) the specific areas within the geographical area currently occupied by a species, at the time it is listed in accordance with Section 4 of the Act, on which
are found those physical or biological features (a) essential to the conservation of the species, and (b) which may require special management
considerations or protection, and

(ii) specific areas outside the geographical area occupied by a species at the time it is listed upon a determination by the Secretary that such areas are
essential for the conservation of the species.

Habitat conditions will be visually inspected by walking the site and recording observations of species composition and relative diversity and abundance,
habitat association, and surface water conditions. Field observations will be recorded in logbooks and photographs will be taken to record both
representative and unusual site conditions that would influence conclusions regarding potential contamination pathways, food chain effects, receptor
identification, and risks to floral and faunal communities.
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QAPP Worksheet #17p
Sampling Design and Rationale
Ecological Field Investigation

The following information will be gathered during the field survey:

m General aquatic habitat conditions (e.g., water velocity, bottom substrate, channel width, channel depth, and extent of bank vegetation cover) along the
water bodies. The Physical Characterization/Water Quality Field Data Sheet and the Habitat Assessment Field Data Sheet included in EPA’s Rapid
Bioassessment Protocols for Use in Streams and Rivers may be used as tools to complete the characterization of the aquatic habitats.

®  Kick nets and/or seines may be used to assess aquatic ecosystems and their inhabitants.

m Vegetation community/cover types and observed vegetative species makeup of each community, including dominant species and general observation of
abundance and diversity within each cover type, at and in areas related to the site.

m  Wildlife use observations including wildlife habitats, species, wildlife concentrations areas, and habitat use activities.

m General surficial soil conditions.

m Indications of environmental stress that could be related to site contaminants.

An ecological description will be prepared for the Rl report and SLERA that discusses the vegetative communities, wildlife habitats, suspected surface water
drainage pathways, and observed areas of environmental stress or disturbance. The following information will also be prepared and presented: observed
potential surficial migration pathways; vegetation communities and composition; observed terrestrial and aquatic wildlife habitats; observed and expected
wildlife utilization of the site; potential occurrence of state and federal threatened, endangered, or rare species and critical habitats; and observed ecological
impairments.
Field procedures for this activity are detailed in the SOPs in Appendix B:
m TSOP 4-1 Field Logbook Content and Control, with a RAC Il clarification
m TSOP 4-2 Photographic Documentation of Field Activities, Sections 5.2.2 General Guidelines for Still Photography and 5.2.4

Photographic Documentation
Analytical groups/concentrations: No samples will be collected for chemical analysis.
Sampling locations: Not applicable.

Number of samples/frequency: Not applicable.
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Sampling Matrix Depth (feet) | Analytical Group Concentration | Number Samples | Sampling Rationale for
Location/ ID Level (Identify field SOP Sampling Location
Number duplicates) Reference
Municipal Public Groundwater | Maunabo 1 Trace VOCs, TCL Trace 4 x 2 rounds TSOP 1-9 See Worksheet #17I
Supply Wells =90 ft SVOCs and (1 duplicate)
(see Figure 5) Maunabo 2 | Pest/PCBs, TAL

=100 ft metals, cyanide, DO,

Maunabo 3 | Eh, Turb, pH, Cond,

=84 ft Temp

Maunabo 4

=02 ft
Groundwater Groundwater | Transects 1, | Trace VOCs Low 282 (4 transects) TSOP 3-1 See Worksheet #17d
Screening Samples 2,and 4 = (<1 pg/L) (24-hour (14 duplicates)
(see Figure 5) 130 ft turnaround) DO, Eh, 52 contingent

Turb, pH, Cond, samples

Transect 3 Temp (3 duplicates)

=70 ft
Monitoring Well Groundwater | TBD based | Trace VOCs, TCL Trace 19 wells Low flow See Worksheet #171
Sampling on SVOCs, Pest/PCBs, (2 duplicates) sampling
(see Figure 6) groundwater | TAL metals, cyanide, X 2 rounds method

screening chloride, (Appendix A)

methane/ethane/
ethene, nitrate,nitrite,
sulfate, sulfide, TOC,
ferrous iron, TSS,
TDS, alkalinity,
ammonia, hardness,
TKN
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Sampling Matrix Depth Analytical Group Concentration | Number Samples | Sampling Rationale for
Location/ ID (feet) Level (Identify field SOP Sampling Location
Number duplicates) Reference
Surface Water Water 1-3.3 TCL VOCs, Low 7 (1 duplicate) TSOP 1-1, See Worksheet #17n
(see Figure 7) TCL SVOCs, Section 5.2
pest/PCBs,
TAL metals, mercury,
cyanide, alkalinity,
ammonia, chloride,
nitrate/ nitrite, sulfate,
sulfide, TOC,
TSS, TDS, hardness,
TKN
Sediment Sediment 0-6 inches | TCL VOCs, SVOCs, Low 7 (1 duplicate) TSOP 1-11, See Worksheet #17n
(see Figure 7) Pest/PCBs, Section 5.2
TAL metals, mercury,
cyanide, pH, grain
size, TOC
Soil (contingent) Soil SS =041 TCL VOCs, SVOCs, | Low 6 surface soll TSOP 1-3, See Worksheet #17f
SB = 4 Pest/PCBs, pH, TSOP 1-4
TOC, grain size
intervals 18 soil borings
(estimated :
3-4 foot (1 duplicate)
cores per
location)
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QAPP Worksheet #18
Sampling Locations and Methods/SOP Requirements Table
Sampling Matrix Depth (feet) | Analytical Group Concentration | Number Samples | Sampling Rationale for
Location/ ID Level (Identify field SOP Sampling Location
Number duplicates) Reference
Groundwater Aqueous 6 to 12 inch E;fesxggs Low 5 (one sample per | TSOP 1-5 See Worksheet #17n
Seepage Samples length S, piezometer)
; pest/PCBs,
(see Figure 7) screen
s TAL metals, TKN
positioned 3 . L
to 4 feet cyanide, alkalinity,
below the ammonia, chloride,
nitrate/ nitrite, sulfate,
streambed | ¢ ifide, TOC, pH,
TSS, TDS, hardness
Diffusion Bag Aqueous Same as Trace VOCs Low 5 (one sample per | PSOP-1 See Worksheet #17n
Samples groundwater piezometer)
(see Figure 7) seepage
sample
(above)
Indoor Air Samples | Air NA Selected VOCs based | Low 13 (1 duplicate) TSOP 1-8 See Worksheet #170
on groundwater
screening and
monitoring well data
Sub-Slab Air Air 1ft Selected VOCs based | Low 13 (1 duplicate) TSOP 1-8 See Worksheet #170
Samples on groundwater
screening and
monitoring well data

Note: See Table 2 for sampling program summary
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Matrix Analytical Concen | Analytical/ Minimum | Containers “° Preservation Maximum Holding Time”
Group -tration | Preparation Sample (number, size, and Requirements (preparation/ analysis)
Level Method/SOP Volume type) (chemical,
Reference® temperature, light
protected)
Aqueous | VOCs (trace) | Trace SOMO01.2 80 ml 3-40 ml vials with Teflon HCI to pH<2; Cool to 10 days preserved-VTSR (14 days
septum 4 degrees C
Aqueous | VOCs Trace SOMO01.2 80 ml 3-40 ml vials with Teflon HCI to pH<2; Cool to | 24 hours (TAT) (14 days technical)
(24 hour TAT) septum 4 degrees C
Aqueous | TCL SVOCs Low SOMO01.2 1 liter 2-1 liter amber bottles Cool to 4 degrees C 5 days to extraction, 40 days to
with Teflon lined caps analysis-VTSR (7/40 technical)
Aqueous | TCL Low SOMO01.2 1 liter 2-1 liter amber bottles Cool to 4 degrees C 5 days to extraction, 40 days to
Pesticides with Teflon lined caps analysis-VTSR (7/40 technical)
Aqueous | TCL PCBs Low SOMO01.2 1 liter 2-1 liter amber bottles Cool to 4 degrees C 5 days to extraction, 40 days to
with Teflon lined caps analysis-VTSR (7/40 technical)
Aqueous | TAL metals, Low ILM05.4 (ICP- 2 liters 2-1 liter polyethylene HNO;3 to pH <2; 178 days (180 technical);
& mercury AES, & ICP-MS) | (ICP-AES bottles Cool to 4 degrees C Hg: 26 days-VTSR (28 technical)
& ICP-MS)
Aqueous | TAL cyanide Low ILM05.4 1 liter 1-1 liter polyethylene c to pH>12; 12 days-VTSR (14 technical)
bottles Cool to 4 degrees C
Aqueous | alkalinity Low 310.1 100 ml 1-250 ml polyethylene Cool to 4 degrees C
bottle
Aqueous | ammonia Low 350.1/350.2 500 ml 1-1 liter polyethylene Cool to 4 degrees C
bottle
Aqueous | ferrous iron Low HACH 8146 25 ml 1 polyethylene bottle Cool to 4 degrees C
Aqueous | hardness Low 130.1/130.2 or 100 ml 1-250 polyethylene bottle | HNOj3 to pH<2; Cool
ILM05.4/200.7 by to 4 degrees C
calculation
Aqueous | chloride Low 325.1 or 300 50 ml 1-125 ml polyethylene Cool to 4 degrees C
bottle
Aqueous | methane/ Low RSK 175 40 ml 3-40 ml vials with Teflon HCI to pH<2; Cool to
ethane/ septum 4 degrees C
ethene
Aqueous | nitrate Low 352.1 or 300 100 ml 1-250 ml polyethylene Cool to 4 degrees C
bottle
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Matrix Analytical Concen | Analytical/ Minimum | Containers “° Preservation Maximum Holding Time”
Group -tration | Preparation Sample (number, size, and Requirements (preparation/ analysis)
Level Method/SOP Volume type) (chemical,
Reference® temperature, light
protected)
Aqueous | nitrite Low 354.1 or 300 100 ml 1-250 ml polyethylene Cool to 4 degrees C 48 hours
bottle
Aqueous | sulfate Low 375.3/375.4 or 100 ml 1-250 ml polyethylene Cool to 4 degrees C 28 days
300 bottle
Aqueous | sulfide Low 376.2 or 376.1 25 ml 1-1 liter polyethylene NaOH to pH 9 plus 7 days or 24 hours if zinc acetate is not
bottle zinc acetate used
Aqueous | TDS Low 160.1 100 ml 1-250 ml polyethylene Cool to 4 degrees C 7 days
bottle
Aqueous | TKN Low 351.20r 3514 500 ml 1-1 liter polyethylene H2SO4 to pH<2; Cool | 48 hours to extraction; 28 days to
bottle to 4 degrees C analysis
Aqueous | TOC Low 415.1 or 415.2 50 ml 1-250 ml amber glass H2SO4 to pH<2; Cool | 28 days
(protect from light) to 4 degrees C
Aqueous | TSS Low 160.2 100 ml 1-250 ml polyethylene Cool to 4 degrees C 7 days
bottle
Soil/ TCL VOCs Low SOMO01.2 5 geach 3-40 ml closed system Cool to 4 degrees C 10 days—-VTSR (14 days technical)
sediment vials with spin bar; 1-20z Samples frozen within 48 hours
glass jar for moisture (no 48 hours for the moisture jar
head space)
Moisture 40 ml 1-40 ml glass jar/PTFE
lined septa/open top
screw caps (no
headspace)
Soil/ TCL SVOCs Low SOMO01.2 1-8 oz jar Cool to 4 degrees C 10 days to extraction; 40 days to
sediment analyze (14/40 technical)
Soc|’|_/ t '|£CI_t y Low SOMO01.2 Fill to_ 1-8 oz jar Cool to 4 degrees C 10 days to extraction: 40 days to
sedimen esticides capacity analyze (14/40 technical)
Soil/ TCL PCBs Low SOMO01.2 1-8 oz jar Cool to 4 degrees C L
sediment 10 days to extractlon,_ 40 days to
analyze (14/40 technical)
Soil/ TAL metals & | Low ILM05.4 Fill to . 1-8 oz jar Cool to 4 degrees C 178 days (180 technical);
sediment | mercury capacity Hg: 26 days (28 technical)
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Analytical SOP Requirements Table
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Matrix Analytical Concen | Analytical/ Minimum | Containers “° Preservation Maximum Holding Time”
Group -tration | Preparation Sample (number, size, and Requirements (preparation/ analysis)
Level Method/SOP Volume type) (chemical,
Reference® temperature, light
protected)
Soil/ TAL cyanide Low ILM05.4 1-8 oz jar Cool to 4 degrees C 12 days VTSR (14 technical)
sediment
Soil/ pH Low SW-846 9045C 1-8 oz jar None
sediment
Soil/ grain size Low ASTM D421-85 500 g 1-8 oz jar Cool to 4 degrees C
sediment ASTM D422-63
Soil/ TOC Low Lloyd Kahn 1049 1-8 oz jar Cool to 4 degrees C
sediment
Air vOC Low TO-15 6 liters 1 SUMMA™ canister NA
ASTM American Society for Testing Materials
C Celsius
H,SO, Sulfuric Acid
HCI Hydrochloric Acid
HNO3 Nitric Acid
mL milliliter
NaOH Sodium Hydroxide
PTFE Polytetrafluoroethylene
VOA Volatile organic analysis
VTSR Verified Days to Sample Receipt

1. SOP reference numbers are laboratory specific. This information is maintained by EPA and is not available to EPA contractors.

2. Agueous VOC vials must be filled to capacity with no headspace or air bubbles.

3. No additional volume is required for MS/MSD analyses for VOC and SVOC analysis.

The field team will consolidate the sample bottles dependent on the type of preservation and laboratories assigned to the wet chemistry
analyses.
4. Holding times are from date of collection except for TCL VOC (trace), TCL and TAL analyses. These analyses holding times are from the verified time
of sample receipt (VTSR).
For Worksheet #19 DESA requirements are included in Appendix G.
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Field Matrix Analytical Environmental Field MS/MSDs or Field Blanks? Trip Blanks®
Task Parameters Samples Duplicates Ms/DM* 1eld Blanks rip Blanks
Groun(_jwater Screening ow Trace VOCs - 24 hour TAT 334 17 0 22 22
Sampling
Trace VOCs 46 3 0 12 12
TCL SVOCs 46 3 0 12 0
Municipal Public Supply and TCL Pesticides, PCBs, TAL Metals, Cyanide and
o 46 3 3 12 0
New Monitoring Well GwW Mercury
Sampling Chloride, nitrate, nitrite, sulfate, sulfide, TOC, ferrous
(2 Rounds) iron, TSS, TDS, ammonia, hardness, and TKN 46 3 25 12 0
methane, ethane, ethene 46 3 25 12 12
Trace VOCs 7 1 0 1 1
TCL SVOCs 7 1 0 1 0
Surface Water Sampling Sw TCL Pesticides, PCBs, TAL Metals, Cyanide and 7 1 1 1 0
Mercury
Alkalinity, ammonia, chloride, hardness, nitrate, 7 1 158 1 0
nitrite, sulfate, sulfide, TOC, TSS, TDS, and TKN
TCL VOCs,SVOCs 24 2 0 6 0
Soil Sampling Soil TCL Pesticides, PCBs, TAL Metals, Cyanide and 24 2 2 6 0
Mercury
pH, TOC, grain size 24 2 25 6 0
Air Sampling Air Sele_cte_d VOCs based on groundwater screening and 13 1 0 0 0
monitoring well data
Surface. Water/Grpundwater Water Trace VOCs - diffusion bags 5 1 1 1 1
Interaction Sampling
TCL Pesticides, PCBs, TAL Metals, Cyanide and
5 1 1 1 0
Groundwater Seepage Mercury,
. Water — - - -
Sampling Alkalinity, ammonia, chloride, hardness, nitrate, 5 1 15 1 0
nitrite, sulfate, sulfide, TOC, TSS, TDS, and TKN
TCL VOC, SVOCs 7 1 0 1 0
Sediment Sampling Sediment :\'ACL Pesticides, PCBs, TAL Metals, Cyanide and 7 1 1 1 0
ercury
pH, grain size, TOC 7 1 15 0 0

Notes:

1: Matrix Spike (MS)/Matrix Spike Duplicate (MSD) or MS/D for metals, mercury, and cyanide
2: Field blanks are collected at a frequency of 1 per day per decontamination event. The actual number of field blanks may be different due to timing of decontamination events and the number

days for sampling.

3: Trip blanks (for VOCs only) are collected at a frequency of 1 per day per cooler of VOCs
4: If using SOMO01.2, MS/MSDs are not needed for VOCs and SVOCs
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QAPP Worksheet #20
Field Quality Control Sample Summary Table

5: The numbers italicized in the MS/MSD column represent the requirement for a QC sample; they will be designated only.

D Duplicate

SVOC Semivolatile Organic Compound
TAL Target Analyte List

TCL Total Compound List

VOC Volatile Organic Compound
MEE Methane/ethane/ethene

TDS Total dissolved solids

TKN Total Kjeldahl nitrogen

Final Quality Assurance Project Plan

TOC
TSS
LDL
TAT
GW
MwW
SwW
SD

Total Organic Carbon
Total supended solids
Low-Detection Limit
Turnaround Time
Groundwater Sample
Monitoring Well
Surface Water
Sediment
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QAPP Worksheet #21

Maunabo Groundwater Contamination Site
Revision Number: 0

January 28, 2010
Page 138 of 188

Reference Originating Modified for
i isi i Project Work?
Number Title, Revision Date and/or Number Organization Equipment Type roject wor
(Y/N)
1-1 Surface Water Sampling, Rev. 6, 3/1/04, Section 5.2 CDM Section 4 of TSOP N
Sample containers
1-2 Sample Custody, Rev. 4, 10/10/04 CDM NA Y -Sample tags are not required.
-Forms Il Lite generated COCs will be
-Use waterproof ink for any handwritten
1-3 Surface Soil Sampling, Rev. 5, 10/15/04 CDM Section 4 of TSOP Y
DPT Rig
1-4 Subsurface Soil Sampling, Rev. 5, 10/13/04 CDM Section 4 of TSOP Y
DPT Rig
1-5 Groundwater Sampling Using Bailers, Rev. 4, 12/31/04 CDM Section 2 of TSOP Y
Disposable Bailer and Cord
1-6 Water Level Measurement, Rev. 5, 12/31/04 CDM Section 4 of TSOP N
Troll or equivalent
1-8 Volatile Organic Compound Air Sampling Using USEPA CDM Section 4 of TSOP N
Method TO-15 with SUMMA® Canister
SUMMA® Canister. Rev. 4, 3/1/04
1-9 Tap Water Sampling, Rev. 2, 10/15/04 CDM Section 4 of TSOP Y
Sample containers
1-10 Field Measurement of Organic Vapors, Rev. 3, 3/1/04 CDM Section 4 of TSOP N
Mini-RAE, LEL meter
1-11 Sediment/Sludge Sampling, Rev. 6, 10/15/04 CDM Section 4 of TSOP Y
Spatulas, Hand-auger
2-1 Packing and Shipping of Environmental Samples, Rev. 3, CDM Section 1.3 of TSOP lists Y -Methanol will not be used.
10/20/04 materials needed -Vermiculite shall not be used.
-Metal cans will be used to collect
medium level soil samples
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L Modified for
Reference Title, Revision Date and/or Number Originating Equipment Type Project Work? Comments
Number Organization
(Y/IN)
2-2 Guide to Handling Investigation — Derived Waste, Rev. 4, CDM N
NA
3/1/04
3-1 Geoprobe Sampling, Rev. 4, 3/1/04 CDM Section 4 of TSOP
3-2 Topographic Survey, Rev. 5, 12/13/04 CDM NA N
3-4 Geophysical Logging, Calibration , and Quality Control, CDM N
Rev. 4, 3/1/2004 Gamma Logs Only
3-5 Lithologic Logging, Rev. 6, 3/1/04 CDM Section 4 of TSOP Y
3-6 Underground Facility Location, Rev. 0, 5/6/05 CDM NA
4-1 CDM Y Logbook notes should include decon
procedures used, descriptions of photos
taken, problems encountered and notes
) of conversations with Project
Field Logbook Content and Control, Rev. 3, 10/14/05 NA Engineer/PM/Project Geologist. Details
of samples collected including CLP
numbers and visual
observations.
4-2 Photographic Documentation of Field Activities, Rev. 6, CDM Camera N
3/1/04
4-3 CDM Y Water removed during evacuation
should not be reintroduced into the well.
Well Development and Purging, Rev. 3, 10/14/05 Section 4 of TSOP YSI Record water level in well, pumping flow
rate, and the total volume of water
purged.
4-4 Design & Installation of Monitoring Wells in Aquifers, CDM N
Rev. 3, 10/14/05 See Worksheet 17h
4-5 Field Equipment Decontamination at Nonradioactive CDM Section 4 of TSOP N See Worksheet #17¢
Sites -Use phthalate-free gloves
4-6 Hydraulic Conductivity Testing, Rev. 2, 12/31/04 CDM Section 4 of TSOP N
4-8 Environmental Data Management CDM NA N See Worksheet #14
5-1 Control of Measurement and Test Equipment, Rev. 5, CDM NA Y Leased or rented equipment only to be
12/31/04 used.
Worksheet | Decontamination Procedures CDM See Worksheet 17¢ N
17C
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Project Sampling SOP References Table

Ref Originati Modified for

ererence Title, Revision Date and/or Number riginating Equipment Type Project Work? Comments

Number Organization

(YIN)

PSOP 1 Passive Diffusion Bag Water Sampling CDM Passive diffusion bags Y Project Specific
Appendix D | Data Validation of Wet Chemistry Parameters, 7/01 CDM NA N
CDM-029A
Appendix A | Low Flow Groundwater Purging and Sampling Procedure EPA 1998 NA Y CDM project modified
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QAPP Worksheet #22
Field Equipment Calibration, Maintenance, Testing, and Inspection Table
Field Calibration Maintenance Testing Inspection Frequency Acceptance Corrective Responsible SOP
Equipment Activity Activity Activity Activity Criteria Action Person Reference’
Mini - RAE Calibration As needed in Measure Upon Calibrate am, + 10% of the Manually zero FTL Manufacturers
photoionization | checked at the | field; semi- known receipt, check pm calibrated value | meter or service specifications
detector (PID) beginning and | annually by concentration Successful as necessary
Toxic Gas end of day supplier of operation and recalibrate
Monitor with Isobutylene
11.7 eV lamp 100 ppm
(calibration
gas)
YSI 600XL Calibrate at Performed Measure Upon Daily, before pH: £ 0.05 Recalibrate or FTL Manufacturers
Water Quality the beginning before solutions with receipt, each use Specific service as specifications
Checker of the day and | shipment and known values Successful Conductivity:#5 | necessary
check as needed (National operation micro Siemens
calibration at Institute for (uS)
the end of the Standards and
day Technology DO +0.02 pé)m
(NIST) Temp.: £0.3°C
traceable
buffers and
conductivity
calibration
solutions)
Natural Calibrated by None Measures Upon As needed 0-100 kcps Recalibrate or Field Manufacturers
Gamma manufacturer gamma receipt, service as Geologist specifications
(Downhole radiation Successful necessary (FG)
Geophysics) operation
Lower Calibrated by Performed Measures Upon Calibrate am, +/- 0.5 ppm Manually zero FTL Manufacturers
explosive limit manufacturer before known receipt, check pm or service as specifications
(LEL)/O2 meter shipment and concentration Successful necessary and
as needed of pentane operation recalibrate

and percent of
(o]}
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Field Equipment Calibration, Maintenance, Testing, and Inspection Table
Field Calibration Maintenance Testing Inspection Frequenc Acceptance Corrective Responsible SOP
Equipment Activity Activity Activity Activity q y Criteria Action Person Reference’

La Mott Calibrate daily | As needed Measure Upon Daily prior to N/A (instrument | Manually zero FTL Manufacturers
Turbidity Meter | before each solutions with receipt, use zeroed) or service as specifications
Model 2020 use known Successful necessary and

turbidity operation recalibrate

standards

'Refer to the Project Sampling Standard Operating Procedure (SOP) References table (Worksheet #21).
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Organization

Reference Title, Revision, Date, Definitive or Analytical Instrument Performin Project Work
Number(1) and/or No. Screening Data Group Analysisg Modified (Y/N)
CLP Organic and Inorganic Methods
Gas Chromatograph/Mass
Trace VOC Spectrometer (GC/MS) N
. . . (24 hr TAT)
gg:gxﬁgﬁéylg‘%amc TCL VOC-soil | Purge and Trap - GC/MS N
SOMO01.2 . ¢ Definitive TCL SVOCS GC/MS DESA or CLP N
Analytical Service for TCL Pesticides
Superfund. EPA 2005. GC/MS N
GCMS with Electron
TCL PCBs Capture (ECD) detector N
Analysis of Dissolved
RSK 175 (2) Mothane, Ethane, and Definitive VOCs GC |CDM subcontract |
) ab
Ethene in Groundwater
ILMO5.4 . . _ o ICP-Atomic Emission
; Multi-Media, Multi- Definitive Metals Spectrometer (AES) and DESA or CLP N
(AES & MS) C . . )
oncentration, Inorganic ICP-MS
Analytical Service for Cold Vapor Atomic
;Aetcfgtaé% 4o | Superfund. EPA 2004. Definitive Mercury Absorption DESAorCLP | N
’ Cyanide Distiller - Colorimeter
Wet Chemistry Methods
130.1, 130.2 MCAWW. Revised 1983 Definitive Hardness Colorimeter, automated or | DESA or CDM N
titrimetric subcontract lab
200.7 MCAWW. Revised 1983 Definitive Hardness ICP-Atomic Emission DESA or CDM N
Spectrometer (AES) subcontract lab
160.1 MCAWW. Revised 1983 Definitive TDS Balance, oven DESA or CDM N
subcontract lab
160.2 MCAWW. Revised 1983 Definitive TSS Balance, oven DESA or CDM N
subcontract lab
300 MCAWW. Revised 1983 Definitive Chloride, lon Chromatography DESA or CDM N
nitrate, nitrite subcontract lab
& sulfate
CDM
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Reference

Title, Revision, Date,

Definitive or

Analytical

Organization

Project Work

Number(1) and/or No. Screening Data Group Instrument Pzrr:‘glr;rglir;g Modified (Y/N)
Method for Chemical
Analysis of Water and - - pH meter or electronic
310.1 Wastes (MCAWW). Definitive Alkalinity titrator N
Revised 1983
325.1 MCAWW. Revised 1983 Definitive Chloride Colorimeter, automated N
352.1 MCAWW. Revised 1983 Definitive Nitrate Colorimeter N
354 .1 MCAWW. Revised 1983 Definitive Nitrite Colorimeter N
350.1, 350.2 MCAWW. Revised 1983 Definitive Ammonia Colorimeter-automated, DESA or CDM N
Titrimetric, Potentiometric subcontract
(electrode) laboratory
351.2,351.4 MCAWW. Revised 1983 Definitive TKN Colorimeter-automated, N
Titrimetric, Potentiometric
(electrode)
375.3,375.4 MCAWW. Revised 1983 Definitive Sulfate Gravimetric (balance, N
oven)/ Spectrophotometer
376.2, 376.1 MCAWW. Revised 1983 Definitive Sulfide Colorimeter N
4151, 415.2 MCAWW. Revised 1983 Definitive TOC - aqueous | Balance, carbonaceous N
analyzer/ blender, Carbon
analyzer
Soil and Field Analytical Methods
SW-846 9045C Test Methods for Definitive pH - soil Balance, pH meter DESA or CDM N
Evaluation Solid Waste subcontract
Physical/Chemical laboratory
Methods, EPA, SW-846,
Third Edition revised May
1997. Final Updates, |, lIA,
1B, I, 1A, & 11IB
Lloyd Kahn Determination of TOC in Definitive TOC - sail Carbon analyzer (several DESA or CDM N
Sediment, July 1998 and models apply - see subcontract
Attachment B, method, Sec.5) laboratory
Supplemental Technical
Direction and Additional
QC Procedures.
CDM
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Reference Title, Revision, Date, Definitive or Analytical Instrument ngra;g'rﬁitaon Project Work
Number(1) and/or No. Screening Data Group Analysisg Modified (Y/N)
ASTM D421-85 Standard Practice for Dry Definitive Grain size Sieves, hydrometer DESA or CDM N
Preparation of Soil subcontract
Samples. 2002 laboratory
ASTM D422-63 Standard Test Method for Definitive Grain size Sieves, hydrometer DESA or CDM N
Particle-Size Analysis of subcontract
Soils. 2002 laboratory
HACH 8146 HACH Test Kit - Definitive Ferrous Iron Spectrophotometer model | CDM field N
Phenanthroline Method DR/890, 850 or 820 personnel
(adapted from SM for
Water and Wastewater)
TSOP 1-10 and Field Measurement of Screening VOC, oxygen, Multi-RAE Dual PID CDM field N
Manufacturer's Organic Vapors / lower explosive | (Photoionization Detector) | personnel
Manual Manufacturer’'s Manual limit, carbon -Toxic Gas Monitor
monoxide,
hydrogen
sulfide
Not Applicable Manufacturer's Manual Definitive Turbidity LaMotte Turbidity Meter, CDM field N
Model 2020 personnel
Not Applicable Manufacturer's Manual Definitive pH-aqueous YSI Water Quality CDM field N
Oxidation- Checker, Model 600 XL personnel N
reduction
Potential
Dissolved N
Oxygen
Specific N
Conductance
Temperature N
Air Analytical Methods
TO-15 Determination of volatile Definitive Air VOC GC/MS EPA subcontract | N
organic compounds Vapors laboratory
(VOCs) specially-prepared
canisters
CDM
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Analytical SOP References Table

Notes:

1. CLP laboratories SOPs are reviewed through EPA. DESA laboratory specific SOPs will apply and not these generic SOPs whenever the DESA laboratory is able to
perform the analyses. CDM subcontract laboratory specific SOPs are not available at this stage since the Region Il FASTAC Policy will be implemented for procuring
laboratory services. If the DESA laboratory does not have capacity for these analyses, then a CDM basic ordering agreement (BOA) subcontractor laboratory will be
selected.

2. Robert S. Kerr Environmental Research Laboratory Standard Operating Procedures

3. For non-RAS data, the ASC will submit the electronic "Analytical Services Tracking System (ANSETS) Data Requirement" form to the RSCC by the first day of each
month for the previous month's sampling.

For Worksheet # 23 DESA requirements are included in Appendix G
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QAPP Worksheet #24
Analytical Instrument Calibration Table

Instrument Calibration Frequency of Acceptance Corrective Person SOP Reference®
Procedure Calibration Criteria Action (CA) | Responsible
for CA!
Instruments used for EPA CLP analyses follow the calibration frequencies outlined in each method SOP.
GC, GC/MS, Initial Calibration; 5 After instrument set up or | All target Inspect system; Lab analyst / TBD
GC/EC point standards when daily 12-hour compounds, initial correct problem; | QA officer -
calibration check fails relative standard re-run failed (TBD)
deviation (RSD) < calibration and
10% or 20% and R3 | any associated
> 0.995 samples
Continuing Calibration | Daily; every 12-hours of %D <15%
Verification (CCV) analysis
Calibration Standards Each lot of standards As per lab Inspect system;
Verification established control correct problem;
limits re-run standard
and affected
samples
GC/MS Tuning Daily; every 12-hours of Response factors Inspect system; Lab analyst/ TBD
analysis and relative correct problem; QA officer -
response factors as | re-run standard TBD
method specified and affected
samples
CV-GAS Calibration; 3 point After instrument set up R®=>0.995 Inspect system; Lab analyst/ TBD
standards correct problem QA officer -
TBD
Initial Calibration Before sample analysis 80-120% recovery; Do not analyze Lab analyst / TBD
Verification (ICV) source of standard samples until QA officer -
separate from problem is TBD
calibration corrected
standards
Continuing Calibration | 10% or every 2 hours, 80-120% recovery Inspect system, Lab analyst / TBD
Verification whichever is more re-calibrate and QA officer -
frequent rerun associated | TBD
samples
CDM
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Instrument Calibration Frequency of Acceptance Corrective Person SOP Reference®
Procedure Calibration Criteria Action (CA) | Responsible
for CA!
ICP-AES Calibration; 2 point Daily 90-110 % recovery | Re-calibrate Lab analyst/ TBD
standards (blank and instrument QA officer -
standard) TBD
ICP-AES ICV Before sample analysis 90-110% recovery; Re-calibrate Lab analyst / TBD
source of standard instrument; QA officer -
separate from prepare fresh ICV | TBD
calibration standards; do not
standards analyze samples
until problem is
corrected
ICP-AES Reporting Limit After initial calibration 80-120% recovery Re-analyze failed | Lab analyst/ TBD
Standard verification standard or concentration < standard QA officer -
30% difference TBD
(from true value)
ICP-AES ccv Every 10 samples and at | 90-110% recovery; Re-check; re- Lab analyst / TBD
end of analytical source of standard calibrate and QA officer -
sequence separate from rerun all samples | TBD
calibration analyzed after
standards last valid CCV
Total Organic Calibration and corrective action as per Manufacturer’s instruction. No samples shall be Lab analyst / TBD
Carbon analyzed if instrument calibration exceeds the acceptance criteria. QA officer -
Analyzer (soil) TBD
Colorimeter Initial Calibration; 4 - 9 | Every 3 months; every 6 | 90-110 % recovery | Re-check; re- Lab analyst/ TBD
point standards months for method 300. calibrate QA officer -
or as per lab SOP TBD
Calibration check (Cal | Every 10 samples and at | 80-120 % recovery | Re-check; re- Lab analyst / TBD
Check) end of analytical run calibrate and QA officer -
rerun all samples | TBD

analyzed after
last valid Cal
Check
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Instrument Calibration Frequency of Acceptance Corrective Person SOP Reference®
Procedure Calibration Criteria Action (CA) | Responsible
for CA!
Infra red or Initial Calibration; 5 Every 3 months or when | 90-110 % recovery | Re-check; re- Lab analyst / TBD
UltraViolet point standards other unresolved QC calibrate QA officer -
Spectro- failure occurs TBD
photometer Calibration check Every 10 samples and at | 80-120 % recovery | Re-check; re-
end of analytical run calibrate and
rerun all samples
analyzed after
last valid cal
check
lon Chroma- Initial Calibration; 5 Every 12 hours of 90-110 % recovery | Find the problem | Lab analyst/ TBD
tography point standards operation and re-calibrate QA officer -
TBD
lon Chroma- Calibration check Every 10 samples and at | 90-110 % recovery Re-check; re- Lab analyst / TBD
tography end of analytical run calibrate and QA officer -
rerun all samples | TBD
analyzed after
last valid cal
check
pH meter Daily buffer checks (2 Before use/per batch; + 0.1 pH units or + Recheck; replace | CDM - FTL TBD
point bracketing other checks as per rental | 0.05 pH units buffer solutions Lab analyst /
sample pH) company and and recheck. If QA officer -
manufacturer’s still fails perform | TBD
recommendations instrument check
or place out of
service
Thermometer Calibration Quarterly; serviced See instrument Replace Lab analyst / TBD
annually manual defective QA officer -
thermometer TBD
Balance Calibration verification | Daily - before use See instrument Troubleshoot as Lab analyst / TBD
manual per equipment QA officer -
Mass check Daily - before use See instrument manual/call for TBD TBD
manual repair
CDM
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Instrument Calibration Frequency of Acceptance Corrective Person SOP Reference®
Procedure Calibration Criteria Action (CA) | Responsible
for CA!
Temperature check Annually +2°C
Oven Serviced annually as per Manufacturer’s instruction Lab analyst / TBD
QA officer -
TBD
Notes:
1. The FASTAC decision process will be used for procuring laboratory services. CLP, DESA and CDM subcontract laboratory’s calibration and/or method SOPs will be
utilized to meet calibration criteria. Specific instrument information (Manufacturer and model) is not available at this time.
2. To be determined (TBD) - Reference SOP depends on the laboratory assignment. EPA maintains the CLP laboratory SOP information. If a subcontract laboratory is

needed, CDM will submit their SOP as a field change request.

3 R represents the correlation coefficient

For Worksheet # 24 DESA requirements are included in Appendix G.
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Instrument /
Equipment

Maintenance
Activity

Testing
Activity

Inspection
Activity

Frequency

Acceptance
Criteria

Corrective
Action

Responsible
Person

SOP
Reference!

Analytical instrument maintenance, testing and inspection information and availability of spare parts are not available since the FASTAC decision
process will be utilized for analytical services.

Information is provided in CDM BOA subcontract laboratories' QA Manuals. BOA laboratory to be utilized (if DESA is not available) not
determined at this time. Maintenance, testing and inspection frequencies are documented in the BOA laboratories SOPs

'Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #23).

For Worksheet #25 DESA requirements are included in Appendix G.
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QAPP Worksheet #26
Sample Handling System

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT: CDM TSOP 1-2, Sample Custody and TSOP 2-1, Packaging and Shipping of
Environmental Samples apply

Sample Collection (Personnel/Organization): CDM will collect all samples under the supervision of the FTL. Sample numbers will be assigned
as described below.

A coding system will be used to identify each sample collected during the field investigation phase of the project. This coding system will
provide a tracking record to allow retrieval of information about a particular sample and ensure that each sample is uniquely identified.

Each sample is identified by a unique code which indicates the sample type, sample number, and, in some cases, sample depth or address. A
sample numbering system is described below which provides a unique identifier for all samples that will be collected during the site field
investigation.

Groundwater Screening Survey - The screening survey includes 3 transects (T-1 through T-4). Drilling locations along each transect are lettered
alphabetically starting with A on the West. Samples will be designated by depth at each lettered drilling location. Example: T1-A-10 designates
the sample on transect T1, location A, 10 feet bgs in depth.

Municipal Public Supply Wells — Four Maunabo supply wells will be sampled at two different sampling rounds for a total of 8 samples. Samples
will be designated by the well name and round number. Example: Maunabo 1- R1 represents the groundwater sample from the Maunabo 1 well
collected during Round 1.

Source Soil Samples (optional) — Source soil sampling is considered optional and will be performed only with EPA’s approval. Six soil borings
will be drilled with one surface soil and three samples collected at 4-foot intervals. Location of the soil borings will be determined in the field.
Surface soil samples will be designated as SS-01 through SS-06. Borings will be designated as SB-01 through SB-18, with SB meaning “soil
boring”. Samples at each boring will be labeled A, B, or C, with A representing the shallowest sample collected. Sample depths will be recorded
in the field logbook and on the boring logs. Example: SB-05-C designates the deepest sample from boring SB-05.

Monitoring Wells - An estimated 19 monitoring wells will be installed at the site. Sixteen wells will be installed in pairs and three wells will be
installed in bedrock. Wells in pair will be labeled MW-01 through MW-8. The shallow well in the couplet will be given the letter “S” and the
deeper well pairs will be given the letter “D”. The three bedrock wells will use the letter “B”, and be called i.e. MW-1B. Two rounds of samples
will be collected from the monitoring wells; round one will be designated R1 and round two will be R2. Example: MW-8S designates the shallow
monitoring well in couplet number 8. MW-8S-R1 represents the round one sample from monitoring well MW-8S.
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QAPP Worksheet #26
Sample Handling System

Groundwater Seepage Samples — Five groundwater seepage samples will be collected from temporary piezometers installed as part of the
groundwater/surface water interaction investigation. The location of the samples is shown in Figure 7. Sample designations will be GS—XX.

Surface Water/Sediment Samples - All surface water and sediment samples will be co-located when possible. Seven surface water/sediment
samples are anticipated during Round 1. Sample locations are shown in Figure 7. Sample designations will be SW-XX for surface water
sample and SD-XX for the sediment sample.

Air Samples (optional) — Air sampling is considered optional and will be performed only with EPA’s approval. Four initial sub-slab samples, four
concurrent sub-slab/indoor air samples and 1 ambient air will be collected. Sample designations will be SU-XX for sub-slab, |IA —XX for indoor
air, and AA -XX for ambient air.

QC Sample Numbering System: Each duplicate sample will be submitted “blind” to the laboratory by using a different sample number than the
associated environmental sample. The actual collection time will be recorded for both the environmental sample and its duplicate. Duplicate
sample name will be recorded in the field log book.

Trip blanks will be numbered by using the prefix “TB” in front of the date as follows: TB040907 for April 9, 2007.

Field blanks, using the prefix “FB”, will be numbered similarly. An additional code will be added to denote the sampling event. A field blank
collected on April 9, 2007, in association with soil sampling will be labeled as FB040907-SB.

Sample Labels: Sample bottles will be pre-labeled prior to sample collection. All pertinent sample information will be noted on the label including
the sample identification number, date and time the sample was collected, the type of sample, initials of person collecting the sample,
preservation used and the analysis for which that sample is being submitted. Sample labels will be generated using the CLP labeling system,
FORMS Il Lite. Sampler, date and time will be filled out with indelible ink on the sample labels or entered into the application. Labels will be
filled out with indelible ink and protected with clear tape.

Sample Packaging (Personnel/Organization): Jose Reyes, CDM

Coordination of Shipment (Personnel/Organization): Jose Reyes, CDM

Type of Shipment/Carrier: Federal Express Priority Overnight Shipping
SAMPLE RECEIPT AND ANALYSIS
Sample Receipt (Personnel/Organization): Laboratory Sample Custodian - TBD as per FASTAC

Sample Custody and Storage (Personnel/Organization): CDM and TBD as per FASTAC
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Sample Handling System
Sample Preparation (Personnel/Organization): TBD as per FASTAC
Sample Determinative Analysis (Personnel/Organization): TBD as per FASTAC
SAMPLE ARCHIVING

Field Sample Storage (No. of days from sample collection): All samples will be shipped to CLP laboratory, DESA or CDM subcontractor on the day of
collection via priority overnight (Fedex). Samples may be hand delivered/courier depending on laboratory location. On-site tests will be performed same day.

Sample Extract/Digestate Storage (No. of days from extraction/digestion): Refer to Worksheet #19 for holding time requirements.

Biological Sample Storage (No. of days from sample collection): Not Applicable.

SAMPLE DISPOSAL

Personnel/Organization: Laboratory responsible for analysis will dispose of samples.

Number of Days from Analysis: 90 days.

For Worksheet #26 DESA requirements are included in Appendix G.
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QAPP Worksheet #27
Sample Custody Requirements Table

Field Sample Custody Procedures (sample collection, packaging, shipment, and delivery to laboratory):

Packaging will be performed according to the EPA Contract Laboratory Program (CLP) Guidance for Field Samplers, Final (EPA 2004). To maintain a
record of sample collection transfer between field personnel, shipment, and receipt by the laboratory, the applicable sample chain-of-custody
paperwork (TSOP 1-2) is completed for each shipment (i.e., cooler) of packed sample bottles. The team member actually performing the sampling is
personally responsible for the care and custody of the samples collected until they are transferred properly. The FTL will review all field sampling
activities to confirm that proper custody procedures were followed during the field work.

All courier receipts and/or paperwork associated with the shipment of samples will serve as a custody record for the samples while they are in transit
from the field to the laboratory. Custody seals should remain intact during this transfer.

When the samples are delivered to the laboratory, signatures of the laboratory personnel receiving them and courier personnel relinquishing them will
be completed in the appropriate spaces on the chain-of-custody record. This will complete sample transfer.

Coolers are secured with nylon fiber tape and at least two custody seals are placed across cooler openings. Since custody forms are sealed inside
the sample cooler and custody seals remain intact, commercial carriers are not required to sign the chain-of-custody form. Examples of custody seals
are included in TSOP 1-2.

Laboratory Sample Custody Procedures (receipt of samples, archiving, disposal):
When the samples are delivered to the laboratory, signatures of the laboratory personnel receiving them and courier personnel relinquishing them will
be completed in the appropriate spaces on the chain-of-custody record. This will complete sample transfer.

It will be each laboratory’s responsibility to maintain internal logbooks and records that provide a custody record throughout sample preparation and
analysis. To track field samples through data handling, CDM will maintain photocopies of all chain-of-custody forms.

Sample Identification Procedures:
Refer to Worksheet #26.

Chain-of-custody Procedures:
CDM will follow TSOP 1-2, Sample Custody, for chain-of-custody procedures.

For Worksheet #27 DESA requirements are included in Appendix G.
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The number of QC samples are listed on Worksheet 20
ABS applied when sample or duplicate results are detected below contract required quantitation limit (CRQL) or up to 5 times the CRQL.
* This will be documented on Field Duplicate Comparison Table in the data quality report. See worksheet 37 for Usability Assessment

LCS = Laboratory control sample ABS = absolute value RPD = relative percent difference

QAPP Worksheet #28
QC Samples Table

Matrix: Aqueous (groundwater and surface water)

Analytical Group/Concentration Level: VOC (Trace)

Sampling SOP: Maunabo Low-flow Groundwater SOP (App. A), TSOP 1-1, 1-5, 1-9 & 3-1 & PSOP-1

Analytical Method / SOP Reference: SOM01.2

Sampler’s Name/ Field Sampling Organization: TBD/CDM

Analytical Organization: DESA, EPA CLP or CDM Subcontract lab (FASTAC will be followed)

No. of Sample Locations: 269 groundwater screening, 19 groundwater new wells, 4 municipal
public supply, 7 surface water and 5 groundwater seepage samples

Maunabo Groundwater Contamination Site

QAPP Worksheet #28-1
QC Samples Table

Person(s)
Method / SOP QC . N . Measurement
QC Sample Frequency / Number Acceptance Corrective Responsible Data Quality Performance
S Action for Corrective Indicator (DQI) P
Limits . Criteria
Action
Field rinsate 1 per decontamination < CRQL Verify results; Laboratory Contamination — CRQL
blank event per matrix; reanalyze analyst/FTL Accuracy/bias
or 1 per day
Trip blank 1 per cooler < CRQL Verify results; Laboratory Contamination — CRQL
containing VOC reanalyze analyst/FTL Accuracy/bias
Temperature 1 per cooler <6 degrees C; ||nform field crew| Laboratory Accuracy/bias < 10 degrees
blank < 10 degrees C for | to use adequate | 2analyst/FTL Celsius
data validation coolant
Method blank 1 per 12 hours < CRQL Per SOMO01.2 Laboratory Contamination — < CRQL
per instrument analyst Accuracy/bias
Field Duplicate*| 1 per 20 samples per None Data assessor to FTL Homogeneity/Precision| RPD < 50%
matrix inform SM if ABS < 5X
RPD OR ABS CRQL
exceeds MPC*
DMC Each Sample 28-155 Per SOM01.2 Laboratory Accuracy As per method
and Standard analyst
LCS 1 per SDG per matrix Per SOM01.2 Per SOM01.2 Laboratory Accuracy/bias 75-125%
analyst recovery

MPC = measurement performance criteria

For Worksheet #28 DESA requirements are included in Appendix G.

Final Quality Assurance Project Plan

Revision Number: 0

January 28, 2010
Page 156 of 188

R2-0000337



Maunabo Groundwater Contamination Site

Matrix: Aqueous (groundwater and surface water)

Analytical Group/Concentration Level: TCL SVOC/ Low

Sampling SOP: Maunabo Low-flow Groundwater SOP (App. A), TSOP 1-1, 1-5 & 1-9

Analytical Method / SOP Reference: SOM01.2

Sampler’s Name/ Field Sampling Organization: TBD/CDM

Analytical Organization: DESA, EPA CLP or CDM Subcontract lab (FASTAC will be followed)

No. of Sample Locations: 19 groundwater new wells, 4 municipal public supply , 7 surface water and
5 groundwater seepage samples

QAPP Worksheet #28-2
QC Samples Table

Method / SOP Person(s)
Qc Corrective Responsible Data Quality Measurement
Frequency / Number . for - Performance
QC Sample Acc:_apt_ance Action Corrective Indicator (DQI) Criteria
Limits i
Action
Field rinsate blank 1 per decontamination < CRQL Verify results; | Laboratory Contamination — < CRQL
event per matrix; reanalyze | analyst/FTL Accuracy/bias
or 1 per day
Temperature blank 1 per cooler containing | <6 degrees C;| |nform field Laboratory Accuracy/bias <10 degrees
VOCs <10 degrees C| crew to use analyst/FTL Celsius
for data adequate
validation coolant
Method blank each extract batch < CRQL Identify Laboratory Contamination — < CRQL
problem:; analyst Accuracy/bias
re-extract;
reanalyze
Field Duplicate* 1 per 20 samples per | 22-150, 1-145 | Data assessor FTL Homogeneity/Precision|  RPD < 50%
matrix for 4- to inform SM if ABS < 5X CRQL
chloroaniline | RPD OR ABS
exceeds MPC
Surrogates (DMC) Per SOM01.2 Per SOM01.2 | Per SOM01.2 | Laboratory Accuracy As per method
analyst

The number of QC samples are listed on Worksheet 20
ABS applied when sample or duplicate results are detected below CRQL or up to 5 times the CRQL.

* This will be documented on Field Duplicate Comparison Table in the data quality report. See worksheet 37 for Usability Assessment

LCS = laboratory control sample
RPD = relative percent difference

Final Quality Assurance Project Plan

MPC = measurement performance criteria
DMC = deuterated monitoring compound

ABS = absolute difference

Revision Number: 0

January 28, 2010
Page 157 of 188

R2-0000338



Maunabo Groundwater Contamination Site
Revision Number: 0

Matrix: Aqueous (groundwater and surface water)

Analytical Group/Concentration Level: TCL Pesticides/ Low

Sampling SOP: Maunabo Low-flow Groundwater SOP (App. A), TSOP 1-1, 1-5 & 1-9

Analytical Method / SOP Reference: SOM01.2

Sampler’s Name/ Field Sampling Organization: TBD/CDM

Analytical Organization: DESA, EPA CLP or CDM Subcontract lab (FASTAC will be followed)

No. of Sample Locations: 19 groundwater new wells, 4 municipal public supply , 7 surface water and

5 groundwater seepage samples

QAPP Worksheet #28-3
QC Samples Table

January 28, 2010
Page 158 of 188

Method / SOP roorson(®)
Frequency / Number QC Corrective pfor Data Quality Measurement
QC Sample a y Acceptance Action c . Indicator (DQI) Performance Criteria
o orrective
Limits i
Action
Field rinsate blank 1 per decontamination < CRQL Verify results; | Laboratory Contamination — < CRQL
event per matrix; reanalyze | analyst/FTL Accuracy/bias
or 1 per day
Temperature blank 1 per cooler <6 degrees C; | |nform field Laboratory Accuracy/bias < 10 degrees Celsius
<10 degrees C| crewtouse | analyst/FTL
for data adequate
validation coolant
Method blank each extract batch < CRQL Identify Laboratory Contamination — < CRQL
problem; analyst Accuracy/bias
re-extract;
reanalyze
Field Duplicate* 1 per 20 samples None Data assessor FTL Homogeneity/Precision RPD < 50%
to inform SM if ABS < 5X CRQL
RPD OR ABS
exceeds MPC*
Surrogates For each sample and 30-150 Per SOM01.2 | Laboratory Accuracy As per method
standard analyst
MS/MSD 1 per 20 samples 0-27 RPD 38- | Per SOM01.2 | Laboratory Accuracy and As per method and DV
131% recovery analyst Precision SOP

The number of QC samples are listed on Worksheet 20
ABS applied when sample or duplicate results are detected below CRQL or up to 5 times the CRQL.
* This will be documented on Field Duplicate Comparison Table in the data quality report. See worksheet 37 for Usability Assessment

LCS = Laboratory control sample

MPC = measurement performance criteria

Final Quality Assurance Project Plan

ABS = absolute difference

RPD = relative percent difference

R2-0000339



Maunabo Groundwater Contamination Site
Revision Number: 0

Matrix: Aqueous (groundwater and surface water)

Analytical Group/Concentration Level: TCL PCBs/ Low

Sampling SOP: Maunabo Low-flow Groundwater SOP (App. A), TSOP 1-1, 1-5, & 1-9

Analytical Method / SOP Reference: SOM01.2

Sampler’s Name/ Field Sampling Organization: TBD/CDM

Analytical Organization: DESA, EPA CLP or CDM Subcontract lab (FASTAC will be followed)

No. of Sample Locations: 19 groundwater new wells, 4 municipal public supply , 7 surface water and

5 groundwater seepage samples

QAPP Worksheet #28-4
QC Samples Table

January 28, 2010
Page 159 of 188

Method / SOP person(s)
Frequency / Number QC Corrective pfor Data Quality Measurement
QC Sample q y Acceptance Action Corrective Indicator (DQI) Performance Criteria
Limits A
Action
Field rinsate blank 1 per decontamination < CRQL Verify results; | Laboratory Contamination — < CRQL
event per matrix; reanalyze | analyst/FTL Accuracy/bias
or 1 per day
Temperature blank 1 per cooler <6 degrees C; | |nform field Accuracy/bias < 10 degrees Celsius
<10 degrees C| crewtouse | Laboratory
for data adequate analyst/FTL
validation coolant
Method blank each extract batch < CRQL Identify Laboratory Contamination — < CRQL
problem; analyst Accuracy/bias
re-extract;
reanalyze
Field Duplicate* 1 per 20 samples None Data assessor FTL Homogeneity/Precision RPD < 50%
per matrix to inform SM if ABS < 5X CRQL
RPD or ABS
exceeds MPC*
Surrogates Per SOM01.2 Per SOM01.2 | Per SOMO01.2 | Laboratory Accuracy As per method
analyst
MS/MSD 1 per 20 samples Per SOM01.2 | Per SOM01.2 | Laboratory Accuracy and As per method and

Per matrix analyst Precision DV SOP

The number of QC samples are listed on Worksheet 20
ABS applied when sample or duplicate results are detected below CRQL or up to 5 times the CRQL.
* This will be documented on Field Duplicate Comparison Table in the data quality report. See worksheet 37 for Usability Assessment

LCS = Laboratory control sample

MPC = measurement performance criteria

Final Quality Assurance Project Plan

ABS = absolute difference

RPD = relative percent difference

R2-0000340



Matrix: Aqueous (groundwater and surface water)

Analytical Group/Concentration Level: TAL Metals, Mercury, Cyanide /Low

Sampling SOP: Maunabo Low-flow Groundwater SOP (App. A), TSOP 1-1, 1-5 & 1-9

Analytical Method / SOP Reference: CLP ILM05.4

Sampler’s Name/ Field Sampling Organization: TBD/CDM

Analytical Organization: DESA, EPA CLP or CDM Subcontract lab (FASTAC will be followed)

No. of Sample Locations: 19 groundwater new wells, 4 municipal public supply , 7 surface water and
5 groundwater seepage samples

Maunabo Groundwater Contamination Site

Revision Number: 0

QAPP Worksheet #28-5
QC Samples Table

January 28, 2010
Page 160 of 188

Person(s)
Method / SOP . Responsible .
Corrective Data Quality Measurement
QC Sample Frequency / Number| QC Acceptance 3 for i o
Limits Action Corrective Indicator (DQI) Performance Criteria
Action
Field rinsate blank 1 per < CRQL Verify results; | Laboratory Contamination — < CRQL
decontamination reanalyze analyst/FTL Accuracy/bias
event per matrix;
or 1 per day
Temperature blank 1 per cooler <6 degrees C; ||nform field crew| Laboratory Accuracy/bias < 10 degrees Celsius
<10 degrees C for| 15 yse adequate analyst/FTL
data validation coolant
Method blank Per ILM05.4 < CRQL Per ILMO05.4 Laboratory Contamination — < CRQL
analyst Accuracy/bias
Field Duplicate* 1 per 20 samples None Data assessor | Laboratory |Homogeneity/Precision RPD < 50%
inform SMif | analyst/FTL ABS < 5x CRQL
RPD or ABS
exceeds MPC*
Matrix Spike 1 per 20 samples 75-125% Per ILM05.4 Laboratory Accuracy Recovery 75-125%
analyst/FTL
Laboratory Duplicate 1 per 20 samples RPD < 20% Per ILM05.4 Laboratory Precision RPD <20%
analyst/FTL
LCS 1 per 20 samples 80-120% Per ILM05.4 Laboratory Accuracy and 80-120% recovery
mercury 85-115% analyst/FTL Precision

The number of QC samples are listed on Worksheet 20

ABS applied when sample or duplicate results are detected below CRQL or up to 5 times the CRQL.

* This will be documented on Field Duplicate Comparison Table in the data quality report. See worksheet 37 for Usability Assessment
MPC = measurement performance criteria

LCS = Laboratory control sample

Final Quality Assurance Project Plan

ABS = absolute difference

RPD = relative percent difference

R2-0000341



Maunabo Groundwater Contamination Site
Revision Number: 0

Matrix: Aqueous (groundwater and surface water)

Analytical Group/Concentration Level: Non-RAS (Method 300 series)/ Low

Sampling SOP: Maunabo Low-flow Groundwater SOP (App. A), TSOP 1-1, 1-5 & 1-9

Analytical Method / SOP Reference: See worksheets 19 & 23

Sampler’s Name/ Field Sampling Organization: TBD/CDM

Analytical Organization: DESA or CDM Subcontract lab (FASTAC will be followed)

No. of Sample Locations: 19 groundwater new wells, 4 municipal public supply , 7 surface water and

5 groundwater seepage samples

QAPP Worksheet #28-6
QC Samples Table

January 28, 2010
Page 161 of 188

Method / SOP Person(s)
Frequency / Number QC Corrective | Responsible Data Quality Measurement
QC Sample q y Acceptance Action for Corrective Indicator (DQI) Performance Criteria
Limits Action
Field rinsate blank 1 per decontamination SCRQL  |verify results;| Laboratory Contamination — < CRQL
event per matrix; reanalyze analyst/FTL Accuracy/bias
or 1 per day
Temperature blank 1 per cooler <6 degrees C; | |nform field Laboratory Accuracy/bias < 10 degrees Celsius
<10 degrees C| crew to use | analyst/FTL
for data adequate
validation coolant
Preparation blank Per ILM05.4 < CRQL Per ILM05.4 | Laboratory Contamination — < CRQL
analyst Accuracy/bias
Field Duplicate’ 1 per 20 samples None Data FTL Homogeneity/Precision RPD = 50%
per matrix _ assessor. ABS < 5X CRQL
inform SM if
RPD or ABS
exceeds
MPC*
Matrix Spike 1 per 20 samples 75-125% Per ILM05.4 | Laboratory Accuracy Recovery 75-125%
analyst
Laboratory Duplicate 1 per 20 samples RPD <20% | Per ILM05.4 | Laboratory Precision RPD <40%
analyst
LCS 1 per 20 samples 80-120%; Per ILM05.4 | Laboratory Accuracy and 80-120% recovery

analyst Precision

The number of QC samples are listed on Worksheet 20
ABS applied when sample or duplicate results are detected below CRQL or up to 5 times the CRQL.
* This will be documented on Field Duplicate Comparison Table in the data quality report.
1. See worksheet 37 for Usability Assessment

LCS = Laboratory control sample

MPC = measurement performance criteria

Final Quality Assurance Project Plan

ABS = absolute difference

RPD = relative percent difference

R2-0000342



Matrix: Aqueous (groundwater and surface water)

Analytical Group/Concentration Level: Gases (Methane, Ethane, Ethane) / Low

Sampling SOP: Maunabo Low-flow Groundwater SOP (App. A), TSOP 1-1,1-5 & 1-9

Maunabo Groundwater Contamination Site

QAPP Worksheet #28-7
QC Samples Table

Revision Number: 0
January 28, 2010
Page 162 of 188

Analytical Method / SOP Reference: RSK 175

Sampler’s Name/ Field Sampling Organization: TBD/CDM

Analytical Organization: DESA or CDM Subcontract lab (FASTAC will be followed)

No. of Sample Locations: 19 groundwater new wells, and 4 municipal public supply

Method / SOP Person(s)
QC Corrective | Responsible Data Quality Measurement
QC Sample Frequency / Number Acceptance Action for Corrective Indicator (DQI) Performance Criteria
Limits Action
Field rinsate blank 1 per decontamination SCRQL  verify results;| Laboratory Contamination —  |< Criteria on Worksheet
event per matrix; reanalyze analyst/FTL Accuracy/bias 15
or 1 per day
Trip blank 1 per cooler <CRQL  |verify results;| Laboratory Contamination —  |< Criteria on Worksheet
reanalyze | analyst/FTL Accuracy/bias 15
Temperature blank 1 per cooler < 6 degrees C; | |nform field Laboratory Accuracy/bias < 10 degrees Celsius
<10 degrees C| crew to use | analyst/FTL
for data adequate
validation coolant
Method blank Per SOM01.2 < CRQL Per SOM01.2| Laboratory Contamination — < CRQL
analyst/FTL Accuracy/bias
Field Duplicate* 1 per 20 samples None Data FTL Homogeneity/Precision RPD < 50%
per matrix assessor to ABS < 5X CRQL
inform SM if
RPD OR ABS
exceeds
MPC
Standard Checks 1 per SDG per matrix Per SOM01.2 [Per SOM01.2| Laboratory Precision 75-125% recovery
analyst/FTL Accuracy/bias

The number of QC samples are listed on Worksheet 20
ABS applied when sample or duplicate results are detected below CRQL or up to 5 times the CRQL.
* This will be documented on Field Duplicate Comparison Table in the data quality report. See worksheet 37 for Usability Assessment

LCS = Laboratory control sample

MPC = measurement performance criteria

Final Quality Assurance Project Plan

ABS = absolute difference

RPD = relative percent difference

R2-0000343



Maunabo Groundwater Contamination Site

Matrix: Aqueous (groundwater and surface water)

Analytical Group/Concentration Level: TOC/ Low

Sampling SOP: Maunabo Low-flow Groundwater SOP (App. A), TSOP 1-1, 1-5 & 1-9

Analytical Method / SOP Reference: EPA 415.1 or 415.2

Sampler’s Name/ Field Sampling Organization: TBD/CDM

Analytical Organization: DESA or CDM Subcontract lab (FASTAC will be followed)

No. of Sample Locations: 19 groundwater new wells, 4 municipal public supply , 7 surface water and
5 groundwater seepage samples

QAPP Worksheet #28-8
QC Samples Table

Revision Number: 0
January 28, 2010
Page 163 of 188

Person(s)
Method / SOP N . . Measurement
Frequency / . . Responsible | Data Quality Indicator
QC sample Number QC Ac_ce_ptance Corrective Action for Corrective (DQl) Perfo_rmgnce
Limits . Criteria
Action

Field rinsate blank 1 per < CRQL Verify results; Laboratory Contamination — < Criteria on

decontamination reanalyze analyst/FTL Accuracy/bias Worksheet 15
event per matrix;
or 1 per day

Calibration blank 1 per sample run < CRQL Verify results; Laboratory Contamination — < Criteria on

reanalyze; analyst Accuracy/bias Worksheet 15
recalibrate if still
outlying
Temperature blank 1 per cooler < 6 degrees C; ||nform field crew to| Laboratory Accuracy/bias < 10 degrees Celsius
<10 degrees C use adequate analyst/FTL
for data coolant
validation
Field Duplicate* 1 per 20 samples None Data assessor to FTL Homogeneity/Precision RPD < 50%
inform SM if RPD ABS < 5X CRQL
OR ABS exceeds
MPC
Carbonate- 1 per batch +10% of true | Re-prep and re- Laboratory Contamination — +20% of true value
bicarbonate standard value analyze; analyst Accuracy/bias
Matrix spike 1 per batch 75-125% reca(')'g:fytiig still Accuracy/bias 75-125% recovery
LCS 1 per batch + 20% of true Accuracy/bias + 20% of true value
value

The number of QC samples are listed on Worksheet 20
ABS applied when sample or duplicate results are detected below CRQL or up to 5 times the CRQL.
* This will be documented on Field Duplicate Comparison Table in the data quality report. See worksheet 37 for Usability Assessment

RPD = relative percent difference

LCS = Laboratory control sample

MPC = measurement performance criteria

Final Quality Assurance Project Plan

ABS = absolute difference

R2-0000344



Maunabo Groundwater Contamination Site
Revision Number: 0

Matrix: Aqueous (groundwater and surface water)

Analytical Group/Concentration Level: TDS, TSS, Hardness/ Low

Sampling SOP: Maunabo Low-flow Groundwater SOP (App. A), TSOP 1-1, 1-5 & 1-9

Analytical Method / SOP Reference: EPA 160.1, 160.2, & hardness by 130.1/130.2/200.7 or ILM05.4

Sampler’s Name/ Field Sampling Organization: TBD/CDM

Analytical Organization: DESA or CDM Subcontract lab (FASTAC will be followed)

No. of Sample Locations: 19 groundwater new wells, 4 municipal public supply , 7 surface water and

5 groundwater seepage samples

QAPP Worksheet #28-9
QC Samples Table

January 28, 2010
Page 164 of 188

Method / SOP Person(s)
Frequency / Number QC Corrective | Responsible Data Quality Measurement
QC Sample q y Acceptance Action for Corrective Indicator (DQI) Performance Criteria
Limits Action
Field rinsate blank 1 per decontamination SCRQL  |verify results;| Laboratory Contamination —  [< Criteria on Worksheet
event per matrix; reanalyze | analystFTL Accuracy/bias 15
or 1 per day
Calibration blank 1 per sample run SCRQL  |verify results;| Laboratory Contamination — (< Criteria on Worksheet
reanalyze; | analyst/FTL Accuracy/bias 15
recalibrate if
still outlying
Temperature blank 1 per cooler < 6 degrees C; | |nform field Laboratory Accuracy/bias < 10 degrees Celsius
<10 degrees C| crewto use | analyst/FTL
for data adequate
validation coolant
Field Duplicate® 1 per 20 samples None Data FTL Homogeneity/Precision RPD < 50%
per matrix assessor to ABS < 5X CRQL
inform SM if
RPD OR ABS
exceeds
MPC
Detection Limit 1 per sample run + 20% of true Laboratory Accuracy/bias + 20% of true value
Verification Standard value analyst

The number of QC samples are listed on Worksheet 20
ABS applied when sample or duplicate results are detected below CRQL or up to 5 times the CRQL.
* This will be documented on Field Duplicate Comparison Table in the data quality report. See worksheet 37 for Usability Assessment

LCS = Laboratory control sample

MPC = measurement performance criteria

Final Quality Assurance Project Plan

ABS = absolute difference

RPD = relative percent difference

R2-0000345



Maunabo Groundwater Contamination Site
Revision Number: 0

January 28, 2010

Page 165 of 188

Matrix: Aqueous (groundwater)

- - QAPP Worksheet #28-10
Analytical Group/Concentration Level: Ferrous Iron / Low QC Samples Table
Sampling SOP: Maunabo Low-flow Groundwater SOP (App. A), & TSOP 1-9
Analytical Method / SOP Reference: HACH 8146

Sampler’s Name/ Field Sampling Organization: TBD/CDM

Analytical Organization: CDM on-site

No. of Sample Locations: 19 groundwater new wells, and 4 municipal public supply

Person(s) .
Method / SOP . N Data Quality
Corrective Responsible . Measurement
QC Sample Frequency / Number QC Aﬁ(;fi?;ance Action for Corrective In((jlljtgtlt)or Performance Criteria
Action
Replicate 1 per 20 samples NA Field analyst & Precision + 50% RPD
FTL
Field Duplicate* 1 per 20 samples NA Re-check; then| Field analyst & | Precision + 50% RPD
per matrix re-prep a”‘? FTL
re-analyze;
Standard Check With each use of instrument NA recalibrate if | Field analyst & | Accuracy/bias 75-125% recovery
standard check FTL
Blank Check 1 per 20 samples NA is outlying Field analyst & |Contamination < CRQL
FTL -
Accuracy/bias

The number of QC samples are listed on Worksheet 20
ABS applied when sample or duplicate results are detected below CRQL or up to 5 times the CRQL.
* This will be documented on Field Duplicate Comparison Table in the data quality report. See worksheet 37 for Usability Assessment

ABS = absolute value RPD = relative percent difference

LCS = Laboratory control sample

MPC = measurement performance criteria

Final Quality Assurance Project Plan

R2-0000346



Maunabo Groundwater Contamination Site

Matrix: Soil/sediment

Analytical Group/Concentration Level: TCL VOCs/ Low

Sampling SOP: TSOPs 1-3 (surface soil), 1-4 (subsurface soil), & 1-11 (sediment)

Analytical Method / SOP Reference: CLP SOM01.2

Sampler’s Name/ Field Sampling Organization: TBD/CDM

Analytical Organization: DESA or CLP (FASTAC will be followed)

No. of Sample Locations: 24 soil and 7 sediment samples

Revision Number: 0

January 28, 2010
Page 166 of 188

QAPP Worksheet #28-11
QC Samples Table

Method / SOP Person(s)
QC Corrective | Responsible Data Quality Measurement
QC Sample Frequency / Number Acceptance Action for Corrective Indicator (DQI) Performance Criteria
Limits Action
Field rinsate blank 1 per decontamination SCRQL  verify results;| Laboratory Contamination —  |< Criteria on Worksheet
event per matrix; reanalyze analyst/FTL Accuracy/bias 15
or 1 per day
Temperature blank 1 per cooler <6 degrees C; | |nform field Accuracy/bias < 10 degrees Celsius
<10 degrees C| crewto use | Laboratory
for data adequate | analyst/FTL
validation coolant
Method blank Per SOM01.2 < CRAQL Per SOM01.2| Laboratory Contamination — < CRAQL
analyst Accuracy/bias
Field Duplicate* 1 per 20 samples None Data FTL Homogeneity/Precision RPD < 50%
per matrix assessor to ABS < 5X CRQL
inform SM if
RPD OR ABS
exceeds
MPC
Surrogates Per SOM01.2 Per SOM01.2 [Per SOMO01.2| Laboratory Accuracy As per method
analyst

The number of QC samples are listed on Worksheet 20
ABS applied when sample or duplicate results are detected below CRQL or up to 5 times the CRQL.
* This will be documented on Field Duplicate Comparison Table in the data quality report. See worksheet 37 for Usability Assessment

LCS = Laboratory control sample

MPC = measurement performance criteria

Final Quality Assurance Project Plan

ABS = absolute difference

RPD = relative percent difference

R2-0000347



Maunabo Groundwater Contamination Site

Revision Number: 0

January 28, 2010
Page 167 of 188

Matrix: Soil/sediment
- - QAPP Worksheet #28-12
Analytical Group/Concentration Level: TCL SVOCs/ Low QC Samples Table
Sampling SOP: TSOPs 1-3 (surface soil), 1-4 (subsurface soil), & 1-11 (sediment)
Analytical Method / SOP Reference: CLP SOMO01.2
Sampler’s Name/ Field Sampling Organization: TBD/CDM
Analytical Organization: DESA or CLP (FASTAC will be followed)
No. of Sample Locations: 24 soil and 7 sediment samples
Method / SOP Person(s)
QC Corrective | Responsible Data Quality Measurement
QC Sample Frequency / Number Acceptance Action for Corrective Indicator (DQI) Performance Criteria
Limits Action
Field rinsate blank 1 per decontamination SCRQL  verify results;| Laboratory Contamination —  [< Criteria on Worksheet
event per matrix; reanalyze | analystFTL Accuracy/bias 15
or 1 per day
Temperature blank 1 per cooler <6 degrees C; | |nform field Accuracy/bias < 10 degrees Celsius
<10 degrees C| crewto use | Laboratory
for data adequate | analystFTL
validation coolant
Method blank Per extract batch < CRQL Identify Laboratory Contamination — < CRQL
problem: re- analyst Accuracy/bias
extract &
reanalyse
Field Duplicate* 1 per 20 samples None Data FTL Homogeneity/Precision RPD < 50%
per matrix assessor to ABS < 5 X CRQL
inform SM if
RPD OR ABS
exceeds
MPC
Surrogates (DMC) Per SOM01.2 1-145 for4 |Per SOM01.2| Laboratory Accuracy As per method
chloroaniline analyst

The number of QC samples are listed on Worksheet 20
ABS applied when sample or duplicate results are detected below CRQL or up to 5 times the CRQL.
* This will be documented on Field Duplicate Comparison Table in the data quality report. See worksheet 37 for Usability Assessment

LCS = Laboratory control sample

MPC = measurement performance criteria

Final Quality Assurance Project Plan

ABS = absolute difference

RPD = relative percent difference

R2-0000348



Maunabo Groundwater Contamination Site
Revision Number: 0

January 28, 2010
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Matrix: Soil/sediment
- - — QAPP Worksheet #28-13
Analytical Group/Concentration Level: TCL Pesticides/ Low QC Samples Table
Sampling SOP: TSOPs 1-3 (surface soil), 1-4 (subsurface soil), & 1-11 (sediment)
Analytical Method / SOP Reference: CLP SOM01.2
Sampler’s Name/ Field Sampling Organization: TBD/CDM
Analytical Organization: DESA or CLP (FASTAC will be followed)
No. of Sample Locations: 24 soil and 7 sediment samples
Method / SOP Person(s)
QC Corrective | Responsible Data Quality Measurement
QC Sample Frequency / Number Acceptance Action for Corrective Indicator (DQI) Performance Criteria
Limits Action
Field rinsate blank 1 per decontamination SCRQL  verify results;| Laboratory Contamination —  |< Criteria on Worksheet
event per matrix; reanalyze analyst/FTL Accuracy/bias 15
or 1 per day
Temperature blank 1 per cooler <6 degrees C; | |nform field Accuracy/bias < 10 degrees Celsius
<10 degrees C| crewto use | Laboratory
for data adequate | analyst/FTL
validation coolant
Method blank Per SOM01.2 < CRAQL Per SOM01.2| Laboratory Contamination — < CRAQL
analyst Accuracy/bias
Field Duplicate* 1 per 20 samples None Data FTL Homogeneity/Precision RPD < 50%
per matrix assessor to ABS < 5X CRQL
inform SM if
RPD OR ABS
exceeds
MPC
Surrogates Per SOM01.2 Per SOM01.2 |Per SOM01.2| Laboratory Accuracy As per method and DV
analyst SOP
MS/MSD 1 per 20 samples Per SOM01.2 [Per SOM01.2| Laboratory Accuracy and
analyst/FTL Precision

The number of QC samples are listed on Worksheet 20
ABS applied when sample or duplicate results are detected below CRQL or up to 5 times the CRQL.
* This will be documented on Field Duplicate Comparison Table in the data quality report. See worksheet 37 for Usability Assessment

LCS = Laboratory control sample

MPC = measurement performance criteria

Final Quality Assurance Project Plan

ABS = absolute difference

RPD = relative percent difference

R2-0000349°



Maunabo Groundwater Contamination Site

Matrix: Soil/sediment

Analytical Group/Concentration Level: TCL PCBs/ Low

Sampling SOP: TSOPs 1-3 (surface soil), 1-4 (subsurface soil), & 1-11 (sediment)

Analytical Method / SOP Reference: CLP SOM01.2

Sampler’s Name/ Field Sampling Organization: TBD/CDM

Analytical Organization: DESA or CLP (FASTAC will be followed)

No. of Sample Locations: 24 soil and 7 sediment samples

QAPP Worksheet #28-14
QC Samples Table

Revision Number: 0
January 28, 2010
Page 169 of 188

Method / SOP Person(s)
QC Corrective | Responsible Data Quality Measurement
QC Sample Frequency / Number Acceptance Action for Corrective Indicator (DQI) Performance Criteria
Limits Action
Field rinsate blank 1 per decontamination SCRQL  verify results;| Laboratory Contamination — < CRQL
event per matrix; reanalyze analyst/FTL Accuracy/bias
or 1 per day
Temperature blank 1 per cooler <6 degrees C; | |nform field Accuracy/bias < 10 degrees Celsius
<10 degrees C| crewto use | Laboratory
for data adequate | analyst/FTL
validation coolant
Method blank Per SOM01.2 < CRAQL Per SOM01.2| Laboratory Contamination — < CRAQL
analyst Accuracy/bias
Field Duplicate* 1 per 20 samples None Data FTL Homogeneity/Precision RPD < 50%
per matrix assessor to ABS < 5X CRQL
inform SM if
RPD or ABS
exceeds
MPC*
Surrogates Per SOM01.2 Per SOM01.2 [Per SOMO01.2| Laboratory Accuracy As per method
analyst
MS/MSD 1 per 20 samples Per SOM01.2 [Per SOMO01.2| Laboratory Accuracy and As per method and DV
analyst/FTL Precision SOP

The number of QC samples are listed on Worksheet 20
ABS applied when sample or duplicate results are detected below CRQL or up to 5 times the CRQL.
* This will be documented on Field Duplicate Comparison Table in the data quality report. See worksheet 37 for Usability Assessment

LCS = Laboratory control sample

MPC = measurement performance criteria

Final Quality Assurance Project Plan

ABS = absolute difference

RPD = relative percent difference

R2-0000350



Maunabo Groundwater Contamination Site
Revision Number: 0

Matrix: Soil/sediment

Analytical Group/Concentration Level: TAL Metals, Mercury, Cyanide/ Low

Sampling SOP: TSOPs 1-3 (surface soil), 1-4 (subsurface soil), & 1-11 (sediment)

Analytical Method / SOP Reference: CLP ILM05.4

Sampler’s Name/ Field Sampling Organization: TBD/CDM

Analytical Organization: DESA or CLP (FASTAC will be followed)

No. of Sample Locations: 24 soil and 7 sediment samples

QAPP Worksheet #28-15
QC Samples Table

January 28, 2010
Page 170 of 188

Person(s)
Method / SOP QC Corrective Responsible Data Quality Measurement
QC Sample Frequency / Number Acceptance Limits Action for Corrective Indicator (DQI) Performance Criteria
Action
Field rinsate blank 1 per < CRQL Verify results; | Laboratory Contamination — < CRQL
decontamination reanalyze analyst/FTL Accuracy/bias
event per matrix;
or 1 per day
Temperature blank 1 per cooler < 6 degrees C; Inform field Accuracy/bias < 10 degrees Celsius
<10 degrees C for | crew to use Laboratory
data validation adequate analyst/FTL
coolant
Method blank Per ILM05.4 < CRQL Per ILMO05.4 Laboratory Contamination — < CRQL
analyst Accuracy/bias
Field Duplicate* 1 per 20 samples None Data assessor FTL Homogeneity/Precision RPD = 50%
per matrix inform SM if ABS < 5X CRQL
RPD or ABS
exceeds MPC*
Matrix Spike 1 per 20 samples 75-125% Per ILM05.4 Laboratory Accuracy Recovery 75-125%
per matrix 80-120% for mercury analyst
Laboratory 1 per 20 samples RPD < 20% Per ILM05.4 Laboratory Precision RPD =<20%
Duplicate analyst/FTL
LCS 1 per 20 samples 80-120%; Per ILM05.4 Laboratory Accuracy and 80-120% recovery
mercury 85-115% analyst/FTL Precision

The number of QC samples are listed on Worksheet 20

ABS applied when sample or duplicate results are detected five times below CRQL or up to 5 times the CRQL.

* This will be documented on Field Duplicate Comparison Table in the data quality report. See worksheet 37 for Usability Assessment
RPD = relative percent difference

LCS = Laboratory control sample

Final Quality Assurance Project Plan

MPC = measurement performance criteria

ABS = absolute difference
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Matrix: Soil/sediment

Analytical Group/Concentration Level: pH/ Low

Sampling SOP: TSOPs 1-3 (surface soil), 1-4 (subsurface soil), & 1-11 (sediment)

Analytical Method / SOP Reference: SW-846

Sampler’s Name/ Field Sampling Organization: TBD/CDM

Analytical Organization: DESA or CLP (FASTAC will be followed)

No. of Sample Locations: 24 soil and 7 sediment samples

Maunabo Groundwater Contamination Site

Revision Number: 0

QAPP Worksheet #28-16
QC Samples Table

January 28, 2010
Page 171 of 188

Person(s)
Frequency / Q’\éetAt]coci/tsacn)se Corrective Responsible Data Quality Measurement
QC Sample Number Limi?s Action for Corrective Indicator (DQI) Performance Criteria
Action
Temperature blank 1 per cooler < 6 degrees C; | |nform field crew | Laboratory Accuracy/bias < 10 degrees Celsius
<10 degrees C | to use adequate | analyst/FTL
for DV coolant
Field Duplicate* 1 per 20 samples None Data assessor FTL Homogeneity/Precision RPD < 100%
per matrix inform SM if RPD ABS < 5X CQL
or ABS exceeds
MPC*
Laboratory duplicate | 1 per 20 samples | As per methods | As per methods Laboratory Precision RPD < 40%
analyst
Standard check (pH) [ With each use of + 0.5 of true Re-prep and re- | Laboratory Accuracy/bias + 0.5 of true value
instrument value analyze; re- analyst
calibrate if still
outlying

The number of QC samples are listed on Worksheet 20
ABS applied when sample or duplicate results are detected below CRQL or up to 5 times the CQL.

* This will be documented on Field Duplicate Comparison Table in the data quality report. See worksheet 37 for Usability Assessment
MPC = measurement performance criteria

LCS = Laboratory control sample

Final Quality Assurance Project Plan

ABS = absolute difference

RPD = relative percent difference
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Matrix: Soil/sediment

Analytical Group/Concentration Level: TOC/ Low

Sampling SOP: TSOPs 1-3 (surface soil), 1-4 (subsurface soil), & 1-11 (sediment)

Analytical Method / SOP Reference: Lloyd Kahn with additional QC requirements

Sampler’s Name/ Field Sampling Organization: TBD/CDM

Analytical Organization: DESA or CLP (FASTAC will be followed)

No. of Sample Locations: 24 soil and 7 sediment samples

Maunabo Groundwater Contamination Site

Revision Number: 0

QAPP Worksheet #28-17
QC Samples Table

January 28, 2010
Page 172 of 188

report

sttt
QC Corrective P Data Quality Measurement
Frequency / Number . for . I
QC Sample Acceptance Action Corrective Indicator (DQI) Performance Criteria
Limits .
Action
Field rinsate blank 1 per decontamination < CRQL Verify results; | Laboratory Contamination — <QL
event per matrix; reanalyze analyst/FTL Accuracy/bias
or 1 per day
Preparation blank 1 per batch <100 mg/kg | verify results; | Laboratory Contamination — <QL
reanalyze; analyst/FTL Accuracy/bias
recalibrate if still
outlying
Field Duplicate* 1 per 20 samples None Data assessor FTL Homogeneity/Precision RPD < 50%
per matrix inform SM if RPD ABS < 5X CRQL
or ABS exceeds
MPC*
Quadruplicate Per batch + 25% of true ||dentify error and| Laboratory Precision + 40% of true value
analysis value re-analyze analyst
Detection Limit 1 per sample run + 25% of true Laboratory Accuracy/bias + 20% of true value
Verification Standard value analyst
Duplicate analysis Every sample RPD <20% | Re-run sample; | Laboratory Precision RPD < 100%
flag and note in analyst

The number of QC samples are listed on Worksheet 20
ABS applied when sample or duplicate results are detected below CRQL or up to 5 times the CRQL.
* This will be documented on Field Duplicate Comparison Table in the data quality report.. See worksheet 37 for Usability Assessment

LCS = Laboratory control sample

MPC = measurement performance criteria

Final Quality Assurance Project Plan

ABS = absolute difference

RPD = relative percent difference
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Maunabo Groundwater Contamination Site
Revision Number: 0

Matrix: Soil/sediment

Analytical Group/Concentration Level: Grain Size/ Low

Sampling SOP: TSOPs 1-3 (surface soil), 1-4 (subsurface soil), & 1-11 (sediment)

Analytical Method / SOP Reference: CLP SOM01.2

Sampler’s Name/ Field Sampling Organization: TBD/CDM

Analytical Organization: DESA or CLP (FASTAC will be followed)

No. of Sample Locations: 24 soil and 7 sediment samples

QAPP Worksheet #28-18
QC Samples Table

January 28, 2010
Page 173 of 188

Person(s)
Frequency / Q’\éetAt]coci/tsacn)se Corrective Responsible Data Quality Measurement
QC Sample Number Limi?s Action for Corrective Indicator (DQI) Performance Criteria
Action
Temperature blank 1 per cooler < 6 degrees C; | |nform field crew | Laboratory Accuracy/bias < 10 degrees Celsius
<10 degrees C | to use adequate | analyst/FTL
for DV coolant
Field Duplicate* 1 per 20 samples None Data assessor FTL Homogeneity/Precision RPD < 100%
per matrix inform SM if RPD
or ABS exceeds
MPC*
Laboratory duplicate | 1 per 20 samples | As per methods | As per methods Laboratory Precision RPD < 40%
analyst

The number of QC samples are listed on Worksheet 20
ABS applied when sample or duplicate results are detected below CQL or up to 5 times the CQL.
* This will be documented on Field Duplicate Comparison Table in the data quality report.. See worksheet 37 for Usability Assessment

LCS = Laboratory control sample

MPC = measurement performance criteria

Final Quality Assurance Project Plan

ABS = absolute difference

RPD = relative percent difference
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Maunabo Groundwater Contamination Site

Matrix: Air
Analytical Group/Concentration Level: VOC QAPP Worksheet #28-19
QC Samples Table
Sampling SOP: TSOP 1-8
Analytical Method / SOP Reference: TO-15
Sampler’s Name/ Field Sampling Organization: TBD/CDM
Analytical Organization: DESA, EPA CLP or CDM Subcontract lab (FASTAC will be followed)
No. of Sample Locations: 4 initial sub-slab and 4 concurrent sub-slab and air samples plus 1
ambient air.
Method / SOP QC Corrective RZserso%ns(isb)le Data Qualit Measurement
QC Sample Frequency / Number | Acceptance . P ) ' y Performance
T Action for Corrective Indicator (DQI) -
Limits . Criteria
Action
Field Duplicate’ 1 per 20 samples None Data assessor to Homogeneity/Precision| RPD < 50%
inform SM if FTL ABS < 5X QL
RPD OR ABS
exceeds MPC*
Instrument Blank 1 per 20 samples <QL Check for Laboratory Accuracy <QL
problem and fix Analyst
prior to sampling
LCS 1 per 20 samples |70-130% Recovery Check for Laboratory Accuracy 70-130%
problem and fix Analyst recovery
prior to sampling
Method Blank 1 per 20 samples <QL Check for Laboratory Accuracy <QL
problem and fix Analyst
prior to sampling

The number of QC samples are listed on Worksheet 20

ABS applied when sample or duplicate results are detected below CRQL or up to 5 times the CRQL.

* This will be documented on Field Duplicate Comparison Table in the data quality report.. See worksheet 37 for Usability Assessment

LCS = Laboratory control sample MPC = measurement performance criteria ABS = absolute difference RPD = relative percent difference

Final Quality Assurance Project Plan

Revision Number: 0

January 28, 2010
Page 174 of 188
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Maunabo Groundwater Contamination Site
Revision Number: 0

January 28, 2010

Page 175 of 188

QAPP Worksheet #29

Project Documents and Records Table

Sample Collection
Documents and Records

On-Site Analysis
Documents and
Records

Off-Site Analysis
Documents and
Records

Data Assessment
Documents and
Records

Other

Forms Il Lite Traffic Reports/
COC Records

Equipment Calibration and
Maintenance Log

Sample Receipt, Custody
and Tracking Logs

Field Sampling Audit Plans,
Reports and Checklists

M&TE (measurement and testing
equipment) Forms

Airbills

Field Data Collection Logs

Standards Tracking Logs

Office Audit Plans, Reports
and Checklist

Technical/QA Review Forms

Sample Tracking Log/Sheets Drilling Logs Equipment Maintenance, Corrective Action Reports Purchase Requisition Forms
Testing and Inspection Log
Field Logbooks PID Logs Sample Preparation Logs Analytical sample results Telephone Logs

Chain of Custody Forms

Water Quality Data Logs

Corrective Action Reports

Subcontract Laboratory
certifications

Electronic Data Deliverables

Field Change Request Forms

Monitoring Well Logs

Run Logs

Subcontract Laboratory QA
Plan (on file with EPA and
CDM)

Subcontract Documents
(Contract, Scopes of Work, Bid
Sheet), Subcontract Documents
and Review Forms

Custody Seals Photographs Corrective Action Forms Laboratory Audit Report NA
(optional)
Daily/weekly reports Meteorological Data from Data Packages (Case Data Package Completeness | NA
field (documented in Field Narratives, Sample Results, Checklist
Logbooks) QC Summaries and Raw Validated Data Reports
Data (detailed in CLP SOPs).
ANSETS Forms NA Trip Reports Self Assessment Checklist NA
Survey Records NA Sample Disposal and Waste Data Quality Assessments NA
Manifests
NA NA NA NA Technical Memos
NA NA NA NA Draft and Final Rl Reports

Identify the documents and records that will be generated for all aspects of the project including, but not limited to, sample collection and field
measurement, on-site and off-site analysis, and data assessment.
For Worksheet #29 DESA requirements are included in Appendix G.

Final Quality Assurance Project Plan
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Maunabo Groundwater Contamination Site

Revision Number: 0
January 28, 2010
Page 176 of 188

QAPP Worksheet #30
Project Analytical Services Table
Concentra: sample Analytical Data Package Laboratory / Organization Bacok:jgpatiazt;?ir:ft‘cz)ry :
Matrix i " | Locations/
Analytlcal Gl’OUp tion Level ID Number SOPl Turnaround Time (name’ address, contact (name1 address, contact
person & telephone number)
person & telephone number)
Groundwater Screening Sampling
Aqueous VOCs Trace see SOMO01.2 24 hours data (42 days
Figure 5/ for full package) subcontact lab TBD
worksheet
# 26
Municipal Public Supply and Monitoring Well Sampling
Aqueous VOCs Trace SOMO01.2 DESA
Aqueous TCL SVOCs, Low SOMO01.2 EPA Primary contact: RSCC
Pesticides, and PCBs Adly Michael/Bob Toth
Aqueous | TAL Metals, mercury | Low ILMO05.4/ 732-906-6161/6171 EPA CLP - TBD
and cyanide ILM05.4 via RSCC
42 days (21 days for o
data receipt and 21 DESA contact: John Birri
see days for data validation) 732-906-6886
Aqueous Wet chemistry Low Figli‘rﬁ G/t Various
parameters (see workshee (Worksheet
worksheets 19 & 20) # 26 19) c DtEStA/RSCbC Subcontract laboratory - TBD
Aqueous methane, ethane, Low RSK 175 ontacts as above
ethane
Aqueous ferrous iron Low HACH 8146
On-site analysis
Surface Water Sampling
Aqueous VOCs Trace SOMO01.2 DESA
Aqueous | TCL SVOCs, Low _see 42 days (21 daysfor | Epa pri tact: RSCC
Pesticides, and PCBs Figure 7/ data receipt and 21 rimary contact: EPA CLP - TBD
worksheet days for data validation) Adly Michael/Bob Toth via RSCC
Aqueous Metals, mercury and Low # 26 ILMO05.3/ y 732-906-6161/6171
cyanide ILMO05.4 et

Final Quality Assurance Project Plan
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QAPP Worksheet #30
Project Analytical Services Table

Maunabo Groundwater Contamination Site

Revision Number: 0
January 28, 2010
Page 177 of 188

Backup Laboratory /

Concentra sample Analytical Data Package Laboratory / Organization Organization®
Matrix Analytical G ! " | Locations/ 4
nalytica roup tion Level ID Number SOPl Turnaround Time (name’ address, contact (name1 address, contact
person & telephone number)
person & telephone number)
Aqueous Wet chemistry Low Various
\F/)virr?(?r?ég: gsgegn 420 (1\3/)0 rksheet DESA contact: John Birri Subcontract laboratory TBD
for list) 732-906-6886
Groundwater Seepage Samples
Aqueous VOCs Trace SOMO01.1 DESA
EPA CLP - TBD
A TCL SVOCs, L SOMO01.1 .
queous Pesticides an PCBs ow EPA Primary contact: RSCC via RSCC
see i
Aqueous Metals, mercury and Low Figure 7/ ILM05.3/ Adly Michael/Bob Toth
cyanide worksheet | ILM05.4 42 days 732-906-6161/6171
Aqueous Wet chemistry Low # 26 Various
parameters (see (Worksheet DESA contact: John Birri
Subcontract laboratory TBD
Source Area Soil Investigation
Soll TCL VOCs, SVOCs, Low SOMO01.2 DESA
Pesticides, and PCB .
o Mej IICI °s an ds 3 TR EPA Primary contact: RSCC
i etals, mercury an ow ; . .
cyanide IocaTtlE?S/s © | |LM05.4 42 days (21 days for Adly Michael/Bob Toth EPA CLP - TBD
So m — worksheet | 9045C data receipt and 21 732-906-6161/6171 via RSCC
P 4 26 days for data validation)
Soll TOC Low Lloyd Kahn DESA tact: John Birri
- — contact: John Birri
Soll Grain size Low D421-85 & Subcontract laboratory TBD
D422-63 732-906-6886
Sediment Sampling
Soil TCL VOCs, SVOCs, Low SOMO01.2 DESA
Pestioidos, and POBs Figure 7/ 42 days (21 days for | EpA Primary contact: RSCC EPA CLP — TBD
Soil Metals, mercury and Low wo?ksheet ILMO05.4/ data receipt and 21 . . via RSCC
cyanide i o6 ILMO05.4 days for data validation) Adly Michael/Bob Toth
Soil pH Low 9045C 732-906-6161/6171 Subcontract laboratory - TBD

Final Quality Assurance Project Plan
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Maunabo Groundwater Contamination Site

Revision Number: 0
January 28, 2010
Page 178 of 188

QAPP Worksheet #30
Project Analytical Services Table
Concentra: sample Analytical Data Package Laboratory / Organization Bacok?gpatfzt;‘:ir:;g”y :
Matrix Analytical G ! " | Locations/ 4
nalytica roup tion Level ID Number SOPl Turnaround Time (name’ address, contact (name1 address, contact
person & telephone number)
person & telephone number)
Soil TOC Low Lloyd Kahn
Soll Grain size Low D421-85 & DESA contact: John Birri
D422-63 732-906-6886
Diffusion Bags Sampling
Aqueous TCL VOCs Low SOMO01.2 DESA
EPA Primary contact: RSCC
see Adly Michael/Bob Toth
Figure 7/ 42 days (21 days for Y EPA CLP — TBD
data receipt and 21 732-906-6161/6171 '
worksheet e via RSCC
# 26 days for data validation)
DESA contact: John Birri
732-906-6886
Air Sampling
Air VOCs Low locations to | TO-15 42 days (21 days for
TBD/ data receipt and 21 EPA Air Contract Laboratory EPA Air Contract laboratory
worksheet days for data validation) TBD TBD
# 26

1. Please note that the required quantitation limits and CLP method options are detailed on worksheet 15
2. One of CDM’s BOA subcontractor laboratories will be used if DESA or CLP cannot be used

Final Quality Assurance Project Plan
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QAPP Worksheet #31
Planned Project Assessments Table

Maunabo Groundwater Contamination Site

Revision Number: 0
January 28, 2010
Page 179 of 188

Person o Perspbr; . Person(s)
Internal | Organization Responsible for Person(s) Respon5| € Requng e for Responsible for
Assessment . Performin for Responding to Identifying and Monitorin
Type Frequency or Performing g Assessment Findings Implementin : g
yp External | Assessment Assessment 9 pie '9 Effectiveness of CA
Corrective Actions
(CA)
Sample collection Once Internal CDM Approved field auditor | Jose Reyes, Mike Valentino Brendan MacDonald Field auditor or
and documentation (RITM), Jose Reyes Jeniffer Oxford
(FTL)
Health and Safety Once if Internal CDM Shawn Oliveira, HSM Brendan MacDonald, Mike Brendan MacDonald, Shawn Oliveira
warranted or designee Valentino Mike Valentino
Field Sampling Once Internal CDM Approved field auditor | Brendan MacDonald, Mike Jose Reyes and field Doug Updike or
Technical Systems Valentino, staff, Brendan Jeniffer Oxford
Audit Jose Reyes MacDonald
Office Audit Once Internal CDM Jeniffer Oxford, Mike Valentino Doug Updike, Mike Jeniffer Oxford
RQAC or approved Valentino
CDM QA Staff
QAPP Annually Internal CDM Jeniffer Oxford, Mike Valentino Jeniffer Oxford, Mike Doug Updike
RQAC or designee Valentino
Data Review Once Internal CDM Scott Kirchner or Mike Valentino Mike Valentino & Scott Kirchner
designee Laboratory
manager(s) (TBD)
Management Annually Internal CDM Doug Updike Jeanne Litwin Jeanne Litwin, Mike Doug Updike

Systems Review

Valentino

For Worksheet #31 DESA requirements are included in Appendix G.

Final Quality Assurance Project Plan
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QAPP Worksheet #32
Assessment Findings and Corrective Action Responses

Maunabo Groundwater Contamination Site

Revision Number: 0
January 28, 2010
Page 180 of 188

Systems Review

(RAC Il PSO)

Individual(s) Nature_Of Individual(s)
Nature of iy _ Corrective Receiving _
Assessment Deficiencies Notified of Timeframe of Action ; i Timeframe for
Type 4 Findings PR Corrective Action
Documentation Notification Response R Response
> esponse
Documentation
Sample collection Memorandum Joes Reyes (FTL), Day of audit Verbal briefing; Doug Updike, CDM QA
and Mike Valentino Corrective Action Manager
documentation (SM) Notice if severe or
critical violations
noted
Health and Safety Audit checklist Brendan Notify by phone Memorandum Shawn Oliveira, CDM Immediate CA
MacDonald immediately Health and Safety required where
(RITM), Mike Report 1 week Manager possible:
Valentino (SM) after audit otherwise és
Field Sampling Field Audit Report Brendan Provide summary Corrective Action Doug Updike specified on the
Technical MacDonald of findings to field Plan CA Notice,
Systems Audit (RITM), Mike team on day of typically 15 to
days Valentino (SM) audit; Draft Report 30 days from
due 15 days date of CA
Office Audit Office Audit Report Mike Valentino Provide summary Memorandum Doug Updike Notice
(SM) of findings to SM
on day of audit;
Draft Report due
15 days
QAPP Memorandum Mike Valentino Draft Report due Memorandum Jeniffer Oxford RQAC
(SM) 15 days and/or FCRs and Doug Updike
Data review Memorandum Mike Valentino 1 week Memorandum Jeanne Litwin, Program
(SM) Manager
Management MSR report Jeanne Litwin 2 weeks Memorandum Doug Updike

For Worksheet #32 DESA requirements are included in Appendix G.

Final Quality Assurance Project Plan
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Maunabo Groundwater Contamination Site
Revision Number: 0

January 28, 2010

Page 181 of 188

QAPP Worksheet #33
QA Management Reports Table

Type of Report

Frequency

(daily, weekly monthly,
quarterly, annually, etc.)

Projected Delivery
Date(s)*

Person(s) Responsible
for Report Preparation

Report Recipient(s)

on the nature of the request

Corrective Action Reports

As required on CA request

Determined by Auditor

QA Auditor

Corrective Action Plan

As needed

Within 2 weeks of request

Site Manager

Field Change Requests As needed Ongoing Jose Reyes, FTL QAPP recipients
QAPP Addendums As needed N/A Brendan MacDonald, RITM QAPP recipients
Field Audit Report Once 30 days after completion of Field Auditor Mike Valentino, SM

report Bob Goltz, Officer in Charge,
Office Audit Report Once 30 days after completion of Jeniffer Oxford, RQAC or Jeanne Litwin, Program

report designee Manager

Doug Updike, QA Manager,

Corrective Action Request As needed 30 days or sooner dependant | Corrective Action Request Carlos O’Neill, EPA RPM

William Sy, EPA QA

Data Usability Assessments

With each Measurement
Report

May 2010

RA Screening Technical
Memorandum (TM) -Nov 2010
RA Evaluation TM - Dec 2010

Scott Kirchner, ASC

Technical Memorandums At completion of field June 2010 SM
investigations
RI Report (Draft and Final) Once July 2010 SM
Oct 2010

Fernando Rosado, EPA
Carlos O’Neill, EPA RPM

Other EPA and stakeholders
as directed by the EPA RPM

Mike Valentino, SM

Jeanne Litwin, Program
Manager

1. These are the anticipated dates. Actual dates may change due to unexpected delays.

Final Quality Assurance Project Plan
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Maunabo Groundwater Contamination Site
Revision Number: 0

January 28, 2010

Page 182 of 188

QAPP Worksheet #34
Verification (Step |) Process Table
Verification Input Descriptions Internal/ Responsible for Verification
External (Name, Organization)
Chain of custody Form will be internally reviewed upon completion and verified against | Both EPA or CDM validator
field logs, laboratory report and QAPP. Review will be conducted with Brendan MacDonald - CDM
completion of each measurement report. Scott Kirchner (ASC) - CDM
Field Report Field reports will be verified with field log books to ensure correct Internal Brendan MacDonald (RITM) - CDM
reporting of information. Review will be conducted with completion of
each report.
Field Logbooks Field logbooks will be reviewed for accuracy and completeness and Internal Brendan MacDonald (RITM) - CDM
placed in project file. FTL - CDM
Field and Laboratory data Data validation reports, QAPP, FCRs and outputs of the EQuis Both Scott Kirchner (ASC) - CDM
and QC Report database will be used to prepare the project data quality and usability

assessment report. The data will be evaluated against project DQOs
and measurement performance criteria, such as completeness.

Sampling Procedures Evaluate whether sampling procedures were followed with respect to Internal Brendan MacDonald (RITM) - CDM
equipment and proper sampling support using audit and sampling
reports, field change request forms and field logbooks.

Laboratory Data All laboratory data will be verified by the laboratory performing the External Laboratory manager or QA Officer - TBD
analysis for completeness and technical accuracy prior to submittal to EPA or CDM validator

EPA. Subsequently, EPA or its contractor will evaluate the data
packages for completeness and compliance. Table 9 of the IDQTF
UFP-QAPP shows items for compliance review.

Electronic Data Deliverables (EDDs) Determine whether required fields and format were provided. Internal Melinda Olsen - CDM

QAPPS All planning documents will be available to reviewers to allow Internal All data users

reconciliation with planned activities and objectives.

Step | = Data verification review for completeness
For Worksheet #34 DESA requirements are included in Appendix G..

Final Quality Assurance Project Plan
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QAPP Worksheet #35
Validation (Steps lla and lIb) Process Table

Maunabo Groundwater Contamination Site
Revision Number: 0

January 28, 2010

Page 183 of 188

Step Validation Input Description Responsible for Validation
lla/llb (Name, Organization)
lla Methods Records support implementation of the SOP - sampling and analysis EPA (Environmental Services Assistance
- Team [ESAT] or DESA)
lla Chain of Custody Examine traceability of data from sample collection to generation of project
reported data. Provides sampling dates and time; verification of sample ID; CDM will validate any subcontract
and QC sample information. laboratory generated data. This form will
) ) — ) be resubmitted if a subcontract laboratory
IIb Data Narrative Determine deviations from methods and contract and the impact. is needed.
. Reports used to validate compliance of field sampling, handling and
llb Audit Report analysis activities with the QAPP.
lib Project Quantitation Limit PQL achieved as outlined in the QAPP and that the laboratory
successfully analyzed a standard at the QL.
IIb Field and Lab data and QC report A summary of all QC samples and results will be verified for measurement
performance criteria, completeness and 10% verified to field and
laboratory data reports from vendors. A report on the meeting the
established criteria shall be prepared within 30 days of receipt.
lIb Data Package Used to perform data validation on 100% of all CLP data. Any

subcontractor analyzed data will be validated by CDM. A report shall be
prepared within 30 days of data receipt. Ensure that all analytical
procedures were followed. Corrective actions will be taken and
documented when applicable per specific methods. Deviations will be
documented. Data will be qualified in accordance with specific methods.

Step Ila = Correctness for sampling and testing. Compliance with procedures, methods and contacts.
Step IIb = Technical compliance sampling and testing. Meeting measurement performance criteria.
For Worksheet #35 DESA requirements are included in Appendix G.

Final Quality Assurance Project Plan
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Maunabo Groundwater Contamination Site

QAPP Worksheet #36
Validation (Steps lla and llb) Summary Table

Revision Number: 0
January 28, 2010
Page 184 of 188

Step Matrix Analytical Group Concentration Level Validation Criteria Date Validator
lla/llb (Title, Organization)
Screening Samples Trace VOCs Low
lla SOP HW-34, rev 1 EEQInDQ/ _PSESS":”e" or EPA
Groundwater Trace VOCs
lla /llb Municipal Public Supply Low
Wells, SOP HW-34, rev 1 EOAT DY Frorsopnel, or EPA
Screening Samples, 9
Monitoring wells
Groundwater Organics (SVOCs,
Ila /llb Municipal Public Supply Pesticides & PCBs Low SOP HW-35/36/37, rev 1 ESA_T DV Personnel, or EPA
Wells, Region 2 - DESA
Monitoring wells
Groundwater Inorganics (metals, mercury .
Ila /llb Municipal Public Supply & cyanide) Low Evaluatlog of I\életalgg\e;\;a”fc'\)ﬂrotgeélCLP ESAT DV Personnel, or EPA
Wells rogram basec on ) Region 2 - DESA
LT September 2006, SOP HW-2, rev 13
Monitoring wells
Organics (VOC, SVOC,
lla /llb Soil Pesticide &PCBs) Low SOP HW-33/35/36/37, rev 1 Eﬁg@fﬁ’ Florsonnel, or EPA
Inorganics (metals, mercury Evaluation of Metals Data for the CLP
lla /llb Soil & cyanide) Low Program based on SOW ILM05.4, EiAilan/ _PSESS":”‘*" or EPA
September 2006, SOP HW-2, rev 13 9
ESAT DV Personnel, EPA Region 2
lla /llb Soil pH, TOC and Grain Size Low DESA SOP or CDM 029A SOP DV Personnel, or CDM ASC/
designee
Organics (VOCs, SVOCs,
lla /b Sediment Pesticide & PCBs) Low SOP HW-33/35/36/37, rev 1 E“:'g‘iang’ Forsonnel or EPA
Inorganics (metals, mercury Evaluation of Metals Data for the CLP
lla /Iib Sediment & cyanide) Low Program based on SOW ILM05.4, EEAiZnD;/ _Pgés;:”e" or EPA
September 2006, SOP HW-2, rev 13 9
ESAT DV Personnel, EPA Region 2
Ila /lib Sediment pH, TOC and Grain Size Low DESA SOP or CDM 029A SOP DV Personnel, or CDM ASC/
designee
Trace VOCs
lla /llb Surface Water Low SOP HW-34, rev 1 EﬁQZnDQ/ _PSESSO:”G" or EPA
Organics (SVOCs,
Ila /llb Surface Water Pesticides & PCBs Low SOP HW-35/36/37, rev 1 Eﬁgang/_PDeésSo:nel, or EPA
Inorganics (metals, mercury Evaluation of Metals Data for the CLP
Ila /llb Surface Water & cyanide) Low Program based on SOW ILM05.4, EiAilnDQ/_PgésSo:nel, or EPA
September 2006, SOP HW-2, rev 13 9

Final Quality Assurance Project Plan
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Maunabo Groundwater Contamination Site

QAPP Worksheet #36
Validation (Steps lla and llb) Summary Table

Revision Number: 0
January 28, 2010
Page 185 of 188

Step Matrix Analytical Group Concentration Level Validation Criteria Date Validator
lla/llb (Title, Organization)
Groundwater
Municipal Public Supply ESAT DV Personnel, EPA Region 2
lla /llb Wells, Wet Chemistry Low DESA SOP or CDM 029A SOP DV Personnel, or CDM ASC/
Monitoring wells and designee
Surface Water
Groundwater ESAT Data Validation Personnel,
Municipal Public Suppl DESA SOP or National Functional EPA Region 2
lla /llb Wells, Y Methane, ethane, ethene Low Guidelines DV Persgonnel, or CDM ASC/
Monitoring wells designee
Region Il - Data Validation Guidelines SOP
lla /llb Air Organic VOCs Low HW-18, Revision 0, modified for method TO- | EPA

15

1. Wet chemistry includes: Full TCL/TAL parameters (including trace VOCs), alkalinity, ammonia, hardness, nitrate/nitrite, TKN,

sulfate, sulfide, chloride, pH, TOC, TDS, and TSS
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QAPP Worksheet #37
Usability Assessment

Summarize the usability assessment process and all procedures, including interim steps and any statistics, equations, and computer algorithms
that will be used:

The Data Usability Assessment will be performed by a team of personnel at CDM. Michael Valentino, SM, will be responsible for information in the Usability
Assessment. He will also be responsible for assigning task work to the individual task members who will be supporting the Data Usability Assessment. Note
that the Data Usability Assessment will be conducted on validated data. After the Data Usability Assessment has been performed, data deemed appropriate
for use will then be used in the RI, HHRA, SLERA, and FS. The results of the Data Usability Assessment will be presented in the RI report. The following
items will be assessed and conclusions drawn based on their results.

Precision — Results of laboratory duplicates will be assessed during data validation and data will be qualified according to the data validation procedures
cited on Worksheet #36. Field duplicates will be assessed by matrix using the RPD for each pair of results reported above CRQL for organic and inorganic
analyses respectively. RPD acceptance criteria, presented in Worksheet #12, will be used to access field sampling precision. Absolute difference will be
used for low results as described in worksheets 12 and 28. A discussion summarizing the results of laboratory and field precision and any limitations on the
use of the data will be described.

Field duplicates - The site manager will review the extent of exceedance of the field duplicate criteria. For groundwater, the sample results will be flagged
according to the data validation protocol. For soils/sediment, the exceedances will be compared with the field lithological logs and grain size results, if
available. Based on this review, the site manager will determine whether the exceedance is due to inherent soil heterogeneity or the result of sample
handling in the field or laboratory. The overall data quality cannot be assessed on the field duplicates since sample matrix non-homogeneity may drive the
differences obtained. Field duplicates will be used in conjuction with results from other QC criteria to provide additional information to draw conclusions on
the overall data quality. However, when used in conjunction with results from other QC criteria, field duplicates may provide additional information to draw
conclusions on the overall data quality. This information will be included in the data assessment report. As an added measure, the field team leader will be
asked to inspect the soil coning and quartering procedures and re-train staff if needed. The data assessor will review the data validation report. If the field
duplicate comparison is not included, it will be performed by the assessor.

Data gaps - Any data gaps will be described in the technical memorandums to the EPA and the recommendations will be made to address the data gaps.

Accuracy/Bias Contamination — Results for all laboratory blanks will be assessed as part of the data validation. During the data validation process the
validator will qualify the data following the procedures described on Worksheet #36. A discussion summarizing the results of laboratory accuracy and bias
based on contamination will be presented and any limitations on the use of the data will be described.

Overall Accuracy/Bias — The results of instrument calibration and matrix spike recoveries will be reviewed and data will be qualified according to the data
validation procedures cited on Worksheet #36. A discussion summarizing the results of laboratory accuracy and any limitations on the use of the data will
be described.
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Sensitivity — Data results will be compared to criteria provided on Worksheet #15. A discussion summarizing any conclusions about sensitivity of the
analyses will be presented and any limitations on the use of the data will be described.

Representativeness — A review of adherence to field procedures and of project QA audits will be performed in order to assess the representativeness of
the sampling program. Data validation narratives will also be reviewed and any conclusions about the representativeness of the data set will be discussed.

Comparability — The results of this study will be used in conjunction with existing data to produce the site reports.

Reconciliation — The DQIs presented in Worksheet #12 will be examined to determine if the MPC were met. This examination will include a combined
overall assessment of the results of each analysis pertinent to an objective. Each analysis will first be evaluated separately in terms of major impacts
observed from data validation, data quality indicators and measurement performance criteria assessments. Based on the results of these assessments, the
quality of the data will be determined. Based on the quality determined, the usability of the data for each analysis will be determined. Based on the
combined usability of the data from all analyses for an objective, it will be determined if the DQIs were met and whether project goals were achieved. As
part of the reconciliation of each objective, conclusions will be drawn and any limitations on the usability of any of the data will be described.

Completeness - The Environmental Quality Information Systems (EQuIS) database will be queried to summarize the number of samples in each analytical
fraction that are estimated and rejected. This data will be used along with the planned samples indicated in the QAPP to calculate the completeness of the
obtained data set.

Data validation reports will be reviewed to determine the quality of the data and potential impacts on data usability. Field duplicates will be evaluated
against the MPCs outlined in worksheet #12. Non-compliant data will be discussed in the usability report. The following equations will be used :

1. To calculate field duplicate precision: RPD = 100 x 2 |[X1-X2 |/ (X1 + X2) where X1 and X2 are the reported concentrations for each duplicate or
replicate

2. To calculate completeness: % Completeness = V/n x 100 where V= number of measurements judged valid; n = total number of measurements made
And % Completeness = C/x x 100 where C= number of samples collected; x = total number of measurements planned

2. Describe the evaluative procedures used to assess overall measurement error associated with the project:

CDM will determine if quality control data is within specifications (MPC) though the data and data assessment validation process IIb.

3. Identify the personnel responsible for performing the usability assessment: Scott Kirchner, ASC or designee
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4. Describe the documentation that will be generated during usability assessment and how usability assessment results will be presented so that
they identify trends, relationships (correlations), and anomalies:

A usability report will describe the rationale for the data used and present any data limitations. The report will include a discussion of the accuracy, precision,
representativeness, completeness and comparability of the data set and deviations from planned procedures and analysis and the impact on the project
objectives. Tables will be prepared, including: a summary of planned samples, collected samples and parameters analyzed; detections in field and trip
blanks; comparison of field duplicates; and a comparison of planned and actual detection limits.

The following procedures will be followed for using data in preparing the Technical Memorandum and the Remedial Investigation Report:

m Defining the nature and extent of contamination - CDM will evaluate individual sample results for the Technical Memorandum and the Remedial
Investigation Report. The sample results will be compared to the site specific screening criteria defined as project action limits on worksheet # 5.

m Identifying data gaps - Data gaps will be identified at the end of the field investigation, while developing the data evaluation technical memorandum and
while writing the Rl Report. As soon as data gaps are identified, CDM will discuss them with EPA. To identify data gaps, CDM will evaluate the
analytical results by media and determine if results indicate levels or locations of contamination that need to be further delineated.

m Using qualified data - CDM utilizes all data not rejected during validation to determine the nature and extent of contamination.

m Deciding if high results are legitimate or outliers - CDM will assume that all data not rejected during validation will be considered in defining the nature
and extent of contamination at the site. CDM will work with EPA if there is a concern about the statistical validity of the sample results. In particular,
high “outlier” results that have no surrounding comparable results as confirmation will be discussed with EPA.
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Table 1

EPA December 2005 Sampling Summary
Maunabo Groundwater Contamination Site
Maunabo, Puerto Rico

shelter (after a
hurricane) and
parking for the
municipality.
Hazardous
substances used
includes: sodium
hydroxide, nitric
acid, potassium
hydroxide, and
ethylene glycol.

Facility Name Facility Description Former Site No. of No. of Subsurface No. of Results
Uses Surface Soil Soil Samples Groundwater
Samples Samples
Centro de Acopio Storage of agricultural | Prefabricated 4 2 1 “Non-detect” values for
Manufacturing equipment. piping in frame the chlorinated solvents
walls, plantain detected in the Maunabo
products, and system.
storage of
lubricant oil.

Juan Orozco Limited, Inc. Manufacture of Former site use 4 3 (includes 1 dup) 1 “Non-detect” values for
guitars, guitar cases, not available. the chlorinated solvents
and guitar strings. detected in the Maunabo

system.

Puerto Rico Beverage Distribution of Bedroom 4 2 1 “Non-detect" values for
fruit-based beverages. | furniture and the chlorinated solvents

plastic filter detected in the Maunabo
manufacturing, system.
emergency
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Table 1

EPA December 2005 Sampling Summary
Maunabo Groundwater Contamination Site
Maunabo, Puerto Rico

not available.

Facility Name Facility Description Former Site No. of No. of Subsurface No. of Results
Uses Surface Soil Soil Samples Groundwater
Samples Samples
Plastic Home Products Manufacture of Furniture 4 2 GW not “Non-detect” values for
domestic plastic manufacturing, encountered. the chlorinated solvents
products. storage of detected in the Maunabo
emergency system.
supplies for
hurricane
response.
Storage Facility Operated by Federal Operated by 5 (includes 1 2 GW not “Non-detect" values for
Emergency CGE for the dup) encountered. the chlorinated solvents
Management Agency | manufacture of detected in the Maunabo
(FEMA) for storage of | high voltage system. Future
emergency supplies contactors and investigation
intended primarily for resistors. recommended due to
hurricane response. hazardous waste
generated at the site
during Caribe General
Electric (CGE)
operations.
Gas Station (GS) 1 (Esso) | Gas Station. Former site use 0 0 3 (includes 1 dup) | “Non-detect" values for

the chlorinated solvents
detected in the Maunabo
system.
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Table 1

EPA December 2005 Sampling Summary
Maunabo Groundwater Contamination Site
Maunabo, Puerto Rico

Facility Name

Facility Description

Former Site
Uses

No. of
Surface Soil
Samples

No. of Subsurface
Soil Samples

No. of
Groundwater
Samples

Results

Gas Station 2
(Total)

Facility abandoned
and vacant.

Gas Station.

0

2

“Non-detect" values for
the chlorinated solvents
detected in the Maunabo
system.
Methyltertbutylether
(MTBE) was detected at
14 and 7J*
micrograms/liter (ug/L) in
the groundwater samples
collected at Gas Station
(GS) 1. Benzene was
also detected at GS 1 at
4J and 20 ug/L, which is
above the maximum
contaminant level (MCL)
of 5 ug/L.

Waste Water Treatment
Plant (WWTP)

Puerto Rico Aqueduct
and Sewer Authority
(PRASA) WWTP.

Former site use
not available.

“Non-detect" values for
the chlorinated solvents
detected in the Maunabo
system.

Maunabo Landfill

Facility currently
accepts “sludge”.

Landfill.

4 (includes 1
dup)

“Non-detect" values for
the chlorinated solvents
detected in the Maunabo
system.

El Negro Auto Part

Auto parts distributor

and auto repair facility.

Former site use
not available.

“Non-detect" values for
the chlorinated solvents
detected in the Maunabo
system.
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Table 1

EPA December 2005 Sampling Summary
Maunabo Groundwater Contamination Site

Maunabo, Puerto Rico

Facility Name Facility Description Former Site No. of No. of Subsurface No. of Results
Uses Surface Soil Soil Samples Groundwater
Samples Samples
Background NA (Not applicable) NA 4 2 1 “Non-detect” values for

the chlorinated solvents
detected in the Maunabo
system.

* Note: The J qualifier denotes that the identification of the analyte is acceptable and the reported value is an estimate.
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Table 2

Summary of Sampling and Analysis Program
Maunabo Groundwater Contamination Site
Maunabo, Puerto Rico

samples)

Sample Sample Field CLP Analytical DESA or Subcontract Lab Number of Sample
Locations Matrix Parameters Parameters Analytical Parameters Samples Frequency/Intervals
(1)

Groundwater Screening Samples (Geoprobe™)

Transect 1 GW DO, Eh, Turb, NA VOCs (<1 ug/L) (24-hour 130 Sample every 10 feet
pH, Cond, Temp turnaround)

Transect 2 GW DO, Eh, Turb, NA VOCs (<1 ug/L) (24-hour 65 Sample every 10 feet
pH, Cond, Temp turnaround)

Transect 3 GW DO, Eh, Turb, NA VOCs (<1 ug/L) (24-hour 35 Samples every 10 feet
pH, Cond, Temp turnaround)

Transect 4 GW DO, Eh, Turb, NA VOCs (<1 ug/L) (24-hour 52 Samples every 10 feet
pH, Cond, Temp turnaround)

Contingent GW DO, Eh, Turb, NA VOCs (<1 ug/L) (24-hour 52 Samples every 10 feet
pH, Cond, Temp turnaround)

Soil Samples (Geoprobe™)

Surface Soil Sall NA Full TCL/TAL TOC, pH, Grain Size (50% of 6 1 sample per location (0 to

samples) 1 foot bgs)
Soil Borings Soil NA Full TCL/TAL TOC, pH, Grain Size (50% of 18 6 boreholes

3 samples per borehole

Monitoring Well Sam

ples (Shallow and Deep Wells) - Round 1 and Round 2

Groundwater GW DO, Eh, Turb, Trace VOCs, TCL Chloride, methane, ethane, ethene, | 32 16 wells installed
Sampling - Rounds pH, Cond, Temp, | SVOCs and P/PCBs, nitrate, nitrite, sulfate, sulfide, TOC, 2 sampling rounds
land?2 ferrous iron TAL metals, cyanide TDS, TSS, alkalinity, ammonia,
hardness, and TKN
CHVI Page 1 of 3
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Table 2
Summary of Sampling and Analysis Program
Maunabo Groundwater Contamination Site
Maunabo, Puerto Rico

on groundwater
screening and
monitoring well data

Sample Sample Field CLP Analytical DESA or Subcontract Lab Number of Sample
Locations Matrix Parameters Parameters Analytical Parameters Samples Frequency/Intervals
(1)
Monitoring Well Samples - Bedrock Monitoring Wells - FEMA - Round 1 and Round 2
Groundwater GW DO, Eh, Turb, Trace VOCs, TCL chloride, methane, ethane, ethene, | 6 3 wells installed
Sampling - Rounds pH, Cond, Temp, | SVOCs and P/PCBs, nitrate, nitrite, sulfate, sulfide, TOC, 2 sampling rounds
land?2 ferrous iron TAL metals, cyanide TDS, TSS, alkalinity, ammonia,
hardness, and TKN
Monitoring Well Samples - Maunabo Public Supply Wells - Round 1 and Round 2
Groundwater GW DO, Eh, Turb, Trace VOCs, TCL chloride, methane, ethane, ethene, | 8 4 supply wells
Sampling - Rounds pH, Cond, Temp, [ SVOCs and P/PCBs, nitrate, nitrite, sulfate, sulfide, TOC, 2 sampling rounds
land?2 ferrous iron TAL metals, cyanide TDS, TSS, alkalinity, ammonia,
hardness, and TKN
Surface Water and Sediment Samples
Surface Water SwW DO, Eh, Turb, Trace VOCs, TCL chloride, nitrate, nitrite, sulfate, 7 1 sample per location
pH, Cond SVOCs and P/PCBs, sulfide, TOC, TDS, TSS, alkalinity,
TAL metals, cyanide ammonia, hardness, and TKN
Sediment SD NA Full TCL/TAL pH, TOC, grain size 7 1 sample per location
Vapor Intrusion Samples
Air Sampling Air NA Selected VOCs based | NA 13 4 resident/building

locations

1 initial sub-slab sample
per location

1 concurrent sub-slab and
1 indoor air sample per
location

1 background ambient air

Final Quality Assurance Project Plan
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Table 2
Summary of Sampling and Analysis Program
Maunabo Groundwater Contamination Site
Maunabo, Puerto Rico

Bag Samples

cyanide

sulfide, TOC, TDS, TSS, alkalinity,

ammonia, hardness, and TKN

Sample Sample Field CLP Analytical DESA or Subcontract Lab Number of Sample
Locations Matrix Parameters Parameters Analytical Parameters Samples Frequency/Intervals
(1)
Streambed Groundwater Seepage Samples
Groundwater GW DO, Eh, Turb, TCL SVOCs and Trace VOCs - Diffusion Bags, 10 1 sample each for the 5
Seepage /Diffusion pH, Cond P/PCBs, TAL metals, chloride, nitrate, nitrite, sulfate, temporary piezometers

5 seepage bailed samples
5 diffusion bag samples

Notes:
(1) environmental samples only

Abbreviations:
bgs = below ground surface

CLP= Contract Laboratory Program

Cond = conductivity

DESA= Division of Environmental Science and

Assessment
DO = dissolved oxygen
Eh = oxidation-reduction potential
GW = groundwater
Turb. = Turbidity

Final Quality Assurance Project Plan

NA = not applicable

P/PCB = pesticides/polychlorinated biphenyl

SD = sediment

SVOC = semivolatile organic compound

SW = surface water

TAL = Target Analyte List
TCL = Target Compound List
TDS = total dissolved solids

Temp = temperature

TKN = total Kjeldahl nitrogen
TOC = total organic carbon

TSS = total suspended solids
Turb = turbidity

VOC = volatile organic compound
ug/L = micrograms per liter

< =less than
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Figure 1
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Figure 4
Maunabo Groundwater Contamination Site
Project Schedule

May | Jun

ID Task Name Duration ‘ Start Finish

1 MAUNABO GROUNDWATER CONTAMINATION SITE 673 days Thu 6/4/09 Mon 1/2/12
2 TASK 1 Project Planning & Support 582 days Thu 6/4/09 Fri 8/26/11
3 1.5 Negotiate and Revise Draft Work Plan/Budget 16 days Thu 6/4/09 Thu 6/25/09
4 Negotiate Budget 1 day Thu 6/4/09 Thu 6/4/09
5 Prepare/Submit Final Work Plan 15 days Fri 6/5/09 Thu 6/25/09
6 1.7 Quality Assurance Project Plan 15days Mon 10/19/09 Fri 11/6/09
7 Prepare/Submit Final QAPP 15days  Mon 10/19/09 Fri 11/6/09
8 1.10 Meetings 442 days  Thu 12/17/09 Fri 8/26/11
9 First Meeting - Access Meeting with Municpality lday  Thu 12/17/09 Thu 12/17/09
10 Second Meeting - Decision Meeting for Final Monitoring Well Locations 1 day Fri 12/24/10 Fri 12/24/10
11 Third Meeting - RA 1 day Thu 2/3/11 Thu 2/3/11
12 Fourth Meeting - SLERA 1 day Fri 2/18/11 Fri 2/18/11
13 Fifth Meeting - Draft RI 1 day Fri 3/25/11 Fri 3/25/11
14 Sixth Meeting - FS Tech memo 1 1 day Fri 4/22/11 Fri 4/22/11
15 Seventh Meeting - FS Tech Memo 2 1 day Fri 5/20/11 Fri 5/20/11
16 Eighth Meeting - Draft FS 1 day Fri 8/26/11 Fri 8/26/11
17 1.11 Subcontract Procurement 45 days Thu 9/17/09 Wed 11/18/09
18 Topographic Survey 45 days Thu 9/17/09 Wed 11/18/09
19 Drilling Services 45 days Thu 9/17/09 Wed 11/18/09
20 Analytical Laboratory 45 days Thu 9/17/09  Wed 11/18/09
21 Waste Hauling and Disposal 45 days Thu 9/17/09  Wed 11/18/09
22 Cultural Resources 45 days Thu 9/17/09 Wed 11/18/09
23 1.12 Perform Subcontract Management 230days  Thu 12/24/09 Wed 11/10/10
24 Perform Subcontract Management 230days  Thu 12/24/09 Wed 11/10/10
25 1.13 Pathway Anaysis Report (PAR) 15 days Thu 9/23/10 Wed 10/13/10
26 1.13 Pathway Anaysis Report (PAR) 15 days Thu 9/23/10  Wed 10/13/10
27 TASK 2 Community Relations 497 days  Thu 12/17/09 Fri 11/11/11
28 2.1 Community Interviews 10days  Thu12/17/09 Wed 12/30/09
29 2.2 Community Relations Plan 30 days Thu 1/7/10 Wed 2/17/10
30 2.3 Public Meeting Support 497 days  Thu 12/17/09 Fri 11/11/11
31 Public Meetings 1 - beginning of field work l1day Thu12/17/09  Thu 12/17/09
32 Public Availability Session 1 1 day Thu 5/13/10 Thu 5/13/10
33 Public Availability Session 2 1 day Thu 9/30/10 Thu 9/30/10
34 Public Meetings 2 - Final RI 1 day Fri 3/25/11 Fri 3/25/11
35 Public Meetings 3 - Final proposed plan 1 day Fri11/11/11 Fri 11/11/11
36 2.4 Fact Sheet Preparation 339 days  Thu 12/17/09 Tue 4/5/11
37 2.5 Proposed Plan Support 50 days Fri9/2/11  Thu 11/10/11
38 2.6 Public Notices 448 days  Thu 12/17/09 Mon 9/5/11
39 2.7 Information Repositories (Not Appicable) 1 day Mon 9/5/11 Mon 9/5/11
40 2.8 Site Mailing List l1day Thu 12/24/09  Thu 12/24/09
41 2.9 Responsiveness Summary Support 1 day Wed 11/9/11 Wed 11/9/11
42 TASK 3 Field Investigation 181 days  Thu 12/17/09 Thu 8/26/10
43 Mobilization 5days  Thu12/17/09 Wed 12/23/09
44 Site Reconnaissance - Locate Wells/Soil Borings/Screening Points 5days  Thu 12/24/09 Wed 12/30/09
45 Groundwater Screening 21days  Thu 12/31/09 Thu 1/28/10
46 Monitoring Well Installation and Development 29 days Fri 2/12/10 Wed 3/24/10
a7 Source Area Investigation - Soil Sampling 1 day Fri 1/29/10 Fri 1/29/10
48 Gamma Logging 2 days Thu 3/25/10 Fri 3/26/10
49 Aquifer Testing 3 days Mon 3/29/10 Wed 3/31/10
50 Long-term Groundwater Level Monitoring 30 days Thu 4/1/10 Wed 5/12/10
51 Groundwater/Surface Water Interaction Evaluation 2 days Thu 5/13/10 Fri 5/14/10

[2010 [2011
Jul [ Aug [ Sep [ Oct [ Nov [ Dec | Jan | Feb [ Mar [ Apr [ May [ Jun | Jul [ Aug | Sep | Oct | Nov | Dec | Jan [ Feb [ Mar | Apr | May | Jun

Jul | Aug | Sep [ Oct | Nov

Project: 014 Schedule 10_20_09 Task _

Date: Fri 1/29/10
Progress |

Milestone

Summary

*

ﬁ

Rolled Up Task

[ITT]  Reolled Up Progress I _—

Rolled Up Milestone <> Split

External Tasks

Project Summary

]
P——

Group By Summary ﬁ
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Figure 4
Maunabo Groundwater Contamination Site
Project Schedule

ID |Task Name ‘ Duration ‘ Start Finish [2010 [2011
May | Jun [ Jul [ Aug [ Sep | Oct [ Nov | Dec | Jan | Feb [ Mar [ Apr [ May [ Jun | Jul | Aug | Sep | Oct | Nov [ Dec | Jan [ Feb | Mar [ Apr [ May [ Jun [ Jul [ Aug [ Sep | Oct | Nov
52 Surface Water and Sediment Sampling 2 days Mon 5/17/10 Tue 5/18/10
53 Monitoring Well Sampling - Round 1 6 days Wed 5/19/10 Wed 5/26/10 D
54 Monitoring Well Sampling - Round 2 6 days Thu 8/19/10 Thu 8/26/10 D
55 TASK 4 Sample Analysis 245days  Thu 12/31/09 Wed 12/8/10 ——
56 4.1 Innovative Methods/Field Screening Sample Analysis (Not Applicable) lday Thu12/31/09  Thu 12/31/09
57 4.2 Analytical Services Provided Via CLP or DESA 245days  Thu 12/31/09 Wed 12/8/10 | ‘
58 4.3 Non-Routine Analytical Services (Subcontracted Analytical Services) 245days  Thu 12/31/09 Wed 12/8/10 | ‘
59 TASK 5 Analytical Support & Data Validation 233days  Thu 12/31/09 Mon 11/22/10 ——
60 5.1 Collect, Prepare and Ship Samples (Under Task 3) lday Thu12/31/09  Thu 12/31/09 H
61 5.2 Sample Management 212 days Fri 1/29/10  Mon 11/22/10 |
62 5.3 Data Validation 80 days Thu 5/27/10 Wed 9/15/10 ‘ |
63 TASK 6 Data Evaluation 230 days Fri 1/29/10  Thu 12/16/10 ‘—
64 6.1 Data Usability Evaluation 10 days Thu 9/16/10 Wed 9/29/10 D
65 6.2 Data Reduction, Tabulation, and Evaluation 210 days Fri 1/29/10  Thu 11/18/10
66 6.4 Technical Memorandum 20 days Fri 11/19/10  Thu 12/16/10 "
67 Data Evaluation Summary Report 20 days Fri 11/19/10  Thu 12/16/10 |:|
68 TASK 7 Assessment of Risk 8ldays Thu 11/25/10 Thu 3/17/11 —
69 7.1 Baseline Risk Assessment (Human Health) 65days  Thu 11/25/10 Wed 2/23/11 ~
70 Prepare Draft Risk Assessment (HH) 30days Thu 11/25/10 Wed 1/5/11 _
71 EPA Review of Draft Risk Assessment (HH) 20 days Thu 1/6/11 Wed 2/2/11 Ij
72 Prepare Final Risk Assessment (HH) 15 days Thu 2/3/11 Wed 2/23/11 [:|
73 7.2 Ecological Risk Assessment (Screening Level) 65 days Fri 12/17/10 Thu 3/17/11 —
74 Prepare Draft Ecological Risk Assessment 30 days Fri 12/17/10 Thu 1/27/11 _
75 EPA Review of Draft Ecological Risk Assessment 15 days Fri 1/28/11 Thu 2/17/11 D
76 Prepare Final Ecological Risk Assessment 20 days Fri 2/18/11 Thu 3/17/11 [:|
7 TASK 8 Treatability Study and Pilot Testing 20 days Fri 3/25/11 Thu 4/21/11 TASK 8 Treatability Study and Pilot Testing "
78 8.1 Literature Search 20 days Fri 3/25/11 Thu 4/21/11 [:|
79 TASK 9 Remedial Investigation Report 80 days Fri 12/17/10 Thu 4/7/11 _
80 Prepare Draft RI Report 30 days Fri 12/17/10 Thu 1/27/11 _
81 EPA Review of Draft Rl Report 30 days Fri 1/28/11 Thu 3/10/11 _
82 Prepare Final RI Report 20 days Fri 3/11/11 Thu 4/7/11 Ij
83 TASK 10 Remedial Alternative Screening 20 days Fri 3/25/11 Thu 4/21/11 H
84 Technical Memorandum 20 days Fri 3/25/11 Thu 4/21/11 [:|
85 TASK 11 Remedial Alternative Evaluation 20 days Fri 4/22/11 Thu 5/19/11 H
86 Technical Memorandum 20 days Fri 4/22/11 Thu 5/19/11 Ij
87 TASK 12 Feasibility Study Report 70 days Fri 5/20/11 Thu 8/25/11 —
88 Prepare Draft FS Report 30 days Fri 5/20/11 Thu 6/30/11 _
89 EPA Review of FS Report 20 days Fri 7/1/11 Thu 7/28/11 S
90 Prepare Final FS Report 20 days Fri 7/29/11 Thu 8/25/11 |:|
91 Proposed Plan 40 days Fri 7/8/11 Thu 9/1/11 ﬁ
92 Draft Proposed Plan to ERRD, ORC, PR 30 days Fri 7/8/11 Thu 8/18/11 _
93 Final Proposed Plan to Public 20 days Fri 8/5/11 Thu 9/1/11 S
94 Public Comment Period 43 days Fri 9/2/11 Tue 11/1/11 ﬁ
95 Public Comment Period 43 days Fri 9/2/11 Tue 11/1/11 _
96 Proposed Plan Public Meeting 1 day Fri 9/2/11 Fri 9/2/11 H
97 Record of Decision 39 days Wed 9/28/11 Mon 11/21/11 ﬁ
98 Draft ROD to ERRD, ORC, PR 30 days Wed 9/28/11 Tue 11/8/11 _
99 Responsiveness Summary 5 days Wed 11/2/11 Tue 11/8/11 D
100 Final ROD For Signature 9 days Wed 11/9/11  Mon 11/21/11 |:|
101 TASK 16 Work Assignment Closeout 10days  Tue 12/20/11 Mon 1/2/12
102 Closeout 10days  Tue 12/20/11 Mon 1/2/12
Project: 014 Schedule 10_20_09 Task _ Milestone ’ Rolled Up Task _ Rolled Up Progress I Cxternal Tasks l:l Group By Summary ﬁ
Date: Fri 1/29/10 Progress R — P  id Up Milestone <> Split e, Project Summary  (E——
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U.S. ENVIRONMENTAL PROTECTION AGENCY
REGION II

GROUNDWATER SAMPLING PROCEDURE
LOW STRESS (LOW-FLOW) PURGING AND SAMPLING

SCOPE & APPLICATION

This Low Stress (or Low-Flow) Purging and Sampling Procedure is the EPA
Region II preferred method for collecting groundwater samples from monitoring
wells at the Maunabo Groundwater Contamination Site. The procedure
minimizes stress on the formation and minimizes disturbance of sediment in the
well. The procedure applies to monitoring wells that have well casing with an
inner diameter of 2.0 inch or greater. It is appropriate for groundwater samples
that will be analyzed for volatile and semi-volatile organic compounds (VOC and
SVOC), pesticides, polychlorinated biphenyls (PCB), metals, and microbiological
and other contaminants in association with any EPA program.

This procedure does not address the collection of non-aqueous phase liquid
(NAPL) samples and should be used for aqueous samples only. For sampling
NAPLs, the reader is referred to the following EPA publications: DNAPL Site
Evaluation (Cohen & Mercer, 1993) and the RCRA Ground-Water Monitoring:
Draft Technical Guidance (EPA/530-R-93-001), and references therein.

METHOD SUMMARY

The goal of the Low Stress Purging and Sampling procedure is to collect
samples that are representative of groundwater conditions in the
geological formation. This is accomplished by setting the intake velocity

of the sampling pump to a flow rate that allows a maximum drawdown of
0.3 foot.

Sampling at such a low flow rate has three primary benefits. First, it minimizes
disturbance of sediment in the bottom of the well, thereby producing a sample
with low turbidity (i.e., low concentration of suspended particles). Typically,
this saves time and analytical costs by eliminating the need for collecting and
analyzing a filtered sample from the same well. Second, it minimizes aeration of
the groundwater during sample collection, which improves the sample quality
for VOC analysis. Third, in most cases it significantly reduces the volume of

1
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groundwater purged from a well and the costs associated with its proper
treatment and disposal.

ADDRESSING POTENTIAL PROBLEMS

Problems that may be encountered using this technique include a) difficulty in
sampling wells with insufficient yield; b) failure of a key indicator parameter to
stabilize; c) cascading of water and formation of air bubbles in the tubing; and d)
cross-contamination.

For wells with insufficient yield (i.e., low recharge rate of the well), care should
be taken to avoid loss of pressure in the tubing line, cascading through the sand
pack, or pumping the well dry. Purging should be interrupted before the water
level in the well drops below the top of the pump. Sampling should commence
as soon as the volume in the well has recovered sufficiently to allow collection of
samples. Alternatively, ground water samples may be obtained with techniques
designed for the unsaturated zone, such as lysimeters.

If a key indicator parameter fails to stabilize after 4 hours, one of two options
should be considered: a) continue purging in an attempt to achieve stabilization;
or b) discontinue purging, collect samples, and document attempts to reach
stabilization in the log book. The key indicator parameter for samples to be
analyzed for VOCs is dissolved oxygen. The key indicator parameter for all
other samples is turbidity.

For cascading and air bubbles in the tubing, care should be taken to ensure that
the flow rate is sufficient to maintain pump suction. Minimize the length and
diameter of tubing (i.e., 1/4 inch ID) to ensure that the tubing remains filled with
liquid during sampling.

An item that should be checked on a daily basis, is the water within the cooling
chamber of the submersible pump. This chamber should always be filled with
demonstrated analyte-free water and any leakage from this chamber should be
immediately brought to the attention of the person(s) responsible for equipment
maintenance so that the appropriate seals can be replaced. Operating the pump
with insufficient water in this cooling chamber could result in the pump
overheating and/or pump failure. The analyte-free water should be replaced on
a daily basis in order to facilitate the mechanical operation of the pump.

2
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EQUIPMENT

[

OO o™

[ I I R I R OJ

0 I O O B O

Approved site-specific Quality Assurance Project Plan (QAPP).
Generally, the target depth corresponds to just above the mid-point of the
most permeable zone in the screened interval. Borehole geologic and
geophysical logs can be used to help select the most permeable zone.
However, in some cases, other criteria may be used to select the target
depth for the pump intake.

Well construction data, location map, field data from last sampling event.
Polyethylene sheeting.

Photo Ionization Detector (PID).

Adjustable rate, positive displacement groundwater sampling pump
constructed of stainless steel.

Interface probe or equivalent device for determining the presence or
absence of NAPL.

Teflon-lined polyethylene tubing to collect samples for organic and
inorganic analysis. Sufficient tubing of the appropriate material must be
available so that each well has dedicated tubing.

Electronic water level measuring device, 0.01 foot accuracy.

Flow measurement supplies (e.g., graduated cylinder and stop watch).
Power source (generator).

Monitoring instruments for indicator parameters. Redox potential (Eh)
and dissolved oxygen must be monitored in-line using an instrument with
a continuous readout display. Temperature, pH and specific conductance
may be monitored with an in-line monitor. A nephalometer is used to
measure turbidity.

Decontamination supplies (see Section VII, below).

Logbook (see Section VIII, below).

Sample bottles.

Sample preservation supplies (as required by the analytical methods).
Sample tags or labels, chain of custody.

Other supplies as specified in the EPA approved field sampling
plan/QAPP.

SAMPLING PROCEDURES

Pre-Sampling Activities

1.

Start at the well known or believed to have the least contaminated
groundwater and proceed systematically to the well with the most

3
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contaminated groundwater. Check well for damage or evidence of
tampering. Record observations.

Lay out sheet of polyethylene for monitoring and sampling equipment.

Measure VOCs at the rim of the unopened well with a PID or FID
instrument and record the reading in the field log book.

Remove well cap.

Measure VOCs at the rim of the well with a PID or FID instrument and
record the reading in the field log book.

If the well casing does not have a reference point (usually a V-cut or
indelible mark in the well casing), make one.

Measure and record the depth to water (to 0.01 ft) in all wells to be
sampled before any purging begins. Care should be taken to minimize
disturbance in the water column and dislodging of any particulate matter
attached to the sides or settled at the bottom of the well.

If desired, measure and record the depth of any NAPLs using an interface
probe. Care should be taken to minimize disturbance of any sediment
which has accumulated at the bottom of the well. Record the observations
in the log book.

Sampling Procedures

9.

10.

Install Pump: Slowly lower the pump, safety cable, tubing and electrical
lines into the well to a depth midway within the screen interval for that
well. The pump intake must be kept at least two feet above the bottom of
the well to prevent disturbance and resuspension of any sediment or
DNAPL present in the bottom of the well. Record the depth to which the
pump is lowered.

Measure Water Level: Before starting the pump, measure the water level
again with the pump in the well. Leave the water level measuring device
in the well.

4
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Purge Well: Start pumping the well with a rate that varies from 200
to 500 milliliters per minute (ml/min). The water level should be
monitored approximately every three to five minutes. Ideally, a
steady flow rate should be maintained that results in a stabilized
water level (drawdown of 0.3 ft or less). Pumping rates should, if
needed, be reduced to the minimum capabilities of the pump to
ensure stabilization of the water level. As noted above, care should
be taken to maintain pump suction and to avoid entrainment of air
in the tubing. Record each adjustment made to the pumping rate
and the water level measured immediately after each adjustment.

Monitor Indicator Parameters: During purging of the well, monitor and
record the field indicator parameters (turbidity, temperature, specific
conductance, pH, Eh, and DO) approximately every three to five minutes.
The well is considered stabilized and ready for sample collection when the
indicator parameters have stabilized for three consecutive readings as
follows (Puls and Barcelona, 1996):

+0.1 for pH

+3% for specific conductance (conductivity)
+10 mv for redox potential

+10% for DO and turbidity

Dissolved oxygen and turbidity usually require the longest time to
achieve stabilization. The pump must not be removed from the well
between purging and sampling.

If pH adjustment is necessary for sample preservation, the amount of acid
to be added to each sample vial prior to sampling should be determined,
drop by drop, on a separate and equal volume of water (e.g., 40 mls).
Groundwater purged from the well prior to sampling can be used for this
purpose.

Collect Samples: Collect samples at flow rates of between 100 and 250
ml/min or such that drawdown of the water level within the well does
not exceed the maximum allowable drawdown of 0.3 ft. Samples should
be collected at the same flow rate at which the indicator parameters
stabilized. VOC samples must be collected first, at the lower rate, and
directly into pre-preserved sample containers. All sample containers
should be filled with minimal turbulence by allowing the groundwater to
flow from the tubing gently down the inside of the container.

5
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14.  Remove Pump and Tubing: After collection of the samples, the tubing,
unless permanently installed, must be properly discarded or dedicated to
the well for re-sampling by hanging the tubing inside the well.

15.  Measure and record well depth.
16.  Close and lock the well.
FIELD QUALITY CONTROL SAMPLES

Quality control samples must be collected to determine if sample collection and
handling procedures have adversely affected the quality of the ground water
samples. The appropriate EPA Program Guidance was consulted when
preparing the field QC sample requirements of the site-specific QAPP.

All field quality control samples must be prepared exactly as regular
investigation samples with regard to sample volume, containers, and
preservation. The following quality control samples will be collected for each
batch of samples (a batch may not exceed 20 samples). Trip blanks are required
for the VOC samples at frequency of one per sample cooler containing VOCs

O Field duplicate.
O Equipment blank (not necessary if equipment is dedicated to the well).
O Trip blank (VOCs only)

Groundwater samples should be collected systematically beginning at wells
known or believed to have the lowest level of contamination and proceeding in
order to wells known or believed to have the highest level of contamination.

DECONTAMINATION

Sampling equipment must be decontaminated thoroughly each day before use
(daily decon) and after each well is sampled (between-well decon). As noted
above, wells should be sampled in order from the least contaminated to the most
contaminated. Pumps should not be removed from the well between purging
and sampling operations. All non-disposable equipment, including the pump
(support cable and electrical wires which are in contact with the sample) will be
decontaminated as described below.

6
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Prior to Sampling Event Decon

Please Note: Steps D through K should only be performed once (for each
pump that is to be used) before the commencement of a particular
sampling event by a person qualified to disassemble pumps.

A) Pre-rinse: Operate pump in a deep basin containing 8 to 10 gallons of
potable water for 5 minutes and thoroughly flush other equipment with
potable water.

B) Wash: Operate pump in a deep basin containing 8 to 10 gallons of a
non-phosphate detergent solution, such as Alconox, for 5 minutes and
thoroughly flush other equipment with fresh detergent solution. Use the
detergent sparingly.

C) Rinse: Operate pump in a deep basin of potable water for 5 minutes
and thoroughly flush other equipment with potable water for five
minutes.

D) Disassemble pump.

E) Wash pump parts (inlet screen, shaft suction interconnector, motor lead
assembly, stator house): Place the disassembled parts of the pump into a
deep basin containing 8 to 10 gallons of non-phosphate detergent solution.
Scrub all pump parts with a test tube brush.

F) Rinse pump parts with potable water for five minutes.

G) Rinse the pump parts with demonstrated analyte-free water.

H) Place impeller assembly in a large glass beaker and rinse with 1% nitric
acid (HNO:s).

I) Rinse impeller assembly with potable water for five minutes.

J) Place impeller assembly in a large glass bleaker and rinse with
isopropanol.

K) Thoroughly rinse impeller assembly with demonstrated analyte-free
water.

7
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Daily and Between-Well Decon

A) Pre-rinse: Operate pump in a deep basin containing 8 to 10 gallons of
potable water for 5 minutes and thoroughly flush other equipment with
potable water for five minutes.

B) Wash: Operate pump in a deep basin containing 8 to 10 gallons of a
non-phosphate detergent solution, such as Alconox, for 5 minutes and
thoroughly flush other equipment with fresh detergent solution. Use the
detergent sparingly.

C) Rinse: Operate pump in a deep basin of potable water for 5 minutes
and thoroughly flush other equipment with potable water for five
minutes.

D) Final Rinse: Operate pump in a deep basin of analyte-free water to
pump out 1 to 2 gallons of this final rinse water.

VIII. FIELD LOG BOOK

A field log book must be kept each time ground water monitoring activities are
conducted in the field. The field log book should document the following;:

[0 B B B R I A O

N I O

Well identification number and physical condition.

Well depth, and measurement technique.

Static water level depth, date, time, and measurement technique.
Presence and thickness of immiscible liquid layers and detection method.
Collection method for immiscible liquid layers.

Pumping rate, drawdown, indicator parameters values, and clock time, at
three to five minute intervals; calculate or measure total volume pumped.
Well sampling sequence and time of sample collection.

Types of sample bottles used and sample identification numbers.
Preservatives used.

Parameters requested for analysis.

Field observations of sampling event.

Name of sample collector(s).

Weather conditions.

QA /QC data for field instruments.

Other logbook entries as required in the EPA approved field sampling
plan/QAPP.

8
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APPENDIX B

CDM TECHNICAL STANDARD OPERATING PROCEDURES

1-1 Surface Water Sampling

1-2 Sample Custody*

1-3 Surface Soil Sampling*

14 Subsurface Soil Sampling*

1-5 Groundwater Sampling using Bailers

1-6 Water Level Measurement

1-8 VOC Air Sampling Using USEPA Method TO-15 With
SUMMA® Canister

1-9 Tap Water Sampling*

1-10 Field Measurement of Organic Vapors

1-11 Sediment/Sludge Sampling*

2-1 Packaging and Shipping of Environmental Samples*

2-2 Guide to Handling of Investigation Derived Waste

3-1 Geoprobe® Sampling

3-2 Topographic Survey

3-4 Geophysical Logging, Calibration, and Quality Control

3-5 Lithologic Logging

3-6 Underground Facility Location

4-1 Field Logbook Content and Control*

4-2 Photographic Documentation of Field Activities

4-3 Well Development and Purging*

4-4 Design and Installation of Monitoring Wells in Aquifers*

4-5 Field Equipment Decontamination at Nonradioactive Sites*

4-6 Hydraulic Conductivity Testing

4-8 Environmental Data Management

5-1 Control of Measurement and Test Equipment *

PSOP-1 Passive Diffusion Bag Water Sampling

* Includes RAC II Contract-Specific Clarification
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1.0 Objective

The purpose of this standard operating procedure (SOP) is to define requirements for collection and containment of
surface water samples.

2.0 Background
Surface water samples are collected to determine the type(s) and level(s) of contamination in a particular surface water
body and/or its biological disposition.

2.1 Definitions
Surface Water - Water that flows over or rests on the land and is open to the atmosphere. This includes ditches,
streams, rivers, lakes, pools, ponds, and basins.

Shallow Surface Water - Water within 1 to 3.3 feet (0.3 to 1 meter) of the surface of a body of water.
Deep Surface Water - Water deeper than 3.3 feet (1 meter) of the surface of a body of water.
Grab Sample - A discrete portion or aliquot taken from a specific location at a given point in time.

Simple Composite - Two or more subsamples taken from a specific media and site at a specific point in time. The
subsamples are collected and mixed, and then a single average sample is taken from the mixture.

Temporal Composite - Two or more subsamples taken from a specific media and site over a period of time. The
subsamples are collected and mixed, and then a single average sample is taken from the mixture.

Churn Splitter - Large vessel for compositing subsamples. Includes a mechanism to agitate the water to keep solids
suspended.

2.2 Associated Procedures

= CDM Federal SOP 1-2, Sample Custody

CDM Federal SOP 2-1, Packaging and Shipping Environmental Samples

CDM Federal SOP 4-1, Field Logbook Content and Control

CDM Federal SOP 4-2, Photographic Documentation of Field Activities

CDM Federal SOP 4-5, Field Equipment Decontamination at Nonradioactive Sites

3.0 General Responsibilities
Site Manager - The site manager is responsible for ensuring that field personnel are trained in the use of this SOP,
related SOPs, and the required equipment.

Field Team Leader - The field team leader (FTL) is responsible for ensuring that sampling efforts are conducted in
accordance with this procedure and any other SOPs pertaining to specific media sampling. The FTL also must ensure
that the quantity and location of surface water samples collected meet the requirements of the site-specific plans.
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Note: Responsibilities may vary from site to site. Therefore, all field team member responsibilities shall be defined in the
field plan or site/quality assurance project plan (QAPP).

4.0 Required Equipment
All or part of the equipment listed under the “as needed” category may be required at any specific site, depending on the
plan(s) for that site.

Site-specific plans

Field logbook

Indelible black-ink pens and markers

Labels and appropriate forms/documentation for sample
shipment

Appropriate sample containers

Insulated cooler and waterproof sealing tape

Ice bags or “blue ice”

Plastic zip-top bags

Clear waterproof tape

Personal protective clothing and equipment

Latex or appropriate gloves

Rubber boots and/or rubberized waders

Life jacket

Kimwipe or paper towels

Clean plastic sheeting

Tap and deionized water

Appropriate photographic equipment and supplies
Appropriate decontamination equipment and supplies

As needed:

= Pond sampler with 1-liter (L) beaker (preferably Teflon®), clamp, and heavy-duty telescoping pole

= Weighted bottle sampler, 1-L capacity (preferably Teflon) and handle; see USGS Open File Report 2005-1087 for
selection of sampler; a Kemmerer or Van Dorn sampler may be used if Teflon is not required

Churn splitter

Peristaltic pump or suitable replacement

Temperature, pH, and conductivity meter(s), dissolved oxygen meter, redox potential meter (as required by project plan)
Boat with depth finder for deep water or inaccessible shorelines

Global positioning system (GPS) unit

Tape measure

Any personal protective equipment specified in the site-specific health and safety plan

Spare parts for all equipment

5.0 Procedures

5.1 Preparation
The following steps should be taken when preparing for sampling surface water:

1. Review site-specific health and safety plan and project plans before initiating sampling activity.
2. Don the appropriate personal protective clothing as dictated by the site-specific health and safety plan.

3. Select wadeable stream/river sampling locations that exhibit cross-sectional homogeneity and are well-mixed. Avoid
areas where the channel is constricted or bends where scouring may have occurred. For lake samples, the
investigator should consider the lake stratification caused by seasonal temperature differences. If possible, select a
location that can be described precisely, such as xx feet upstream of xx bridge. Use caution when wading streams
more than 1 to 2 feet deep. Flowing water can be a safety hazard.

4. Prepare sampling site by laying out clean plastic sheeting on the ground or any flat, level surfaces near the sampling
area and place equipment to be used on the plastic.

5. Make field measurements as required by the project plans in physical, chemical, and biological characteristics of the
water (e.g., discharge, gage height, temperature, dissolved oxygen, conductivity, pH).
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6. The samples shall be collected from areas of least to greatest contamination (when known) and, when collecting
several samples in 1 day, always collect from downstream to upstream.

7. The sampler should be facing upstream when sampling, both for proper sample collection and for safety (ability to
observe floating objects).

8. Document the sampling events, recording all information in the designated field logbook and take photographs if
required or if possible. Document any and all deviations from this SOP and include rationale for changes.

9. The collection points shall be located on a site map and described in the field logbook. Use GPS if required or if
possible.

10.Label each sample container with the appropriate information. Secure the label by covering it with a piece of
waterproof clear tape.

11.Decontaminate reusable sampling equipment after sample collection according to CDM Federal SOP 4 5.
12.Processes for verifying depth of samples must be included in site-specific project plans.

13.Check that a trip blank/temperature blank, when necessary, is included in the chilled cooler. Quality assurance/quality
control sample requirements vary from project to project. Consult the project-specific work plan for quality requirements.

5.2 Shallow Surface Water Sample Collection for Wadeable Streams

5.2.1 Method for Collecting Samples for Volatile Organic Compound Analysis

All volatile organic compound (VOC) samples should be discrete samples. The following steps must be taken when
collecting shallow surface water VOC samples:

If the volatile organic analysis (VOA) vials do not require a preservative:
1. Approach the sample location from downstream; do not enter the sample area. Slowly submerge VOA vials
completely into an area of gently flowing water and fill. Do not disturb bottom sediments. The open end of the vials

should be pointed upstream

Note: When collecting samples for VOC analysis, avoid collecting from a surface water point where water is cascading
and aerating.

2. Cap the VOA vial while it is underwater. Be sure to dislodge all air bubbles from the cap before sealing the vial.

3. Turn the capped vial upside down and check for air bubbles. Tap the bottom of the vials to dislodge any bubbles that
may have formed around the cap or sides. Discard and resample if bubbles are present.

4. Proceed to Step 5 below.
If the VOA vials require a preservative:

1. Collect a sufficient sample in a clean glass jar as in Steps 1 and 2 above for unpreserved vials. Specific sampling
devices to be used must be specified in site-specific plans.

2. Decant the sample immediately into prepreserved VOA vials. It is recommended that the amount of preservative be
predetermined on a separate aliquot of sample that is subsequently discarded. Tip vials slightly while filling to reduce
turbulence until nearly filled. Then straighten vial to vertical for final filling. Ensure that a meniscus is raised above the
lip of the vial before capping.
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3. Cap each vial once the meniscus has formed.

4. Turn the capped vial upside down and check for air bubbles. Tap the bottom of the vials to dislodge any bubbles that
may have formed around the cap or sides. Discard and resample if bubbles are present.

5. Wipe the outside of sample vials with a Kimwipe or clean paper towel. Affix a completed sample label.
6. Place sample vial(s) in a zip-top plastic bag and seal the bag.
7. Immediately pack all samples into a chilled cooler.

5.2.2 Method for Collecting Discrete Shallow Surface Water Samples for Nonvolatile Organic or
Inorganic Compound Analysis

The following steps must be followed when collecting discrete shallow surface water samples for nonvolatile organic or

inorganic compound analysis:

1. Directly dip the sample container, with the opening facing upstream, into the surface water and fill. If wading is
necessary, approach the sample location from downstream; do not enter the actual sample area. Do not disturb
underlying sediments.

2. Filter samples if required by the site-specific plan.
3. Add appropriate preservatives to the sample containers if required and check pH.

Note: Use a separate container when field testing pH, conductivity, temperature, etc. Do not insert pH paper or probe
directly into sample container.

4. Cap the sample containers and wipe the outer surfaces of the sample containers clean with a Kimwipe or clean paper
towel. Affix a completed sample label.

5. Place sample container(s) in individual zip-top plastic bags, if possible, and seal the bags.
6. Immediately pack all samples into a chilled cooler.

5.2.3 Method for Collecting Simple Composite Shallow Surface Water Samples for Nonvolatile
Organic or Inorganic Compound Analysis

If the QAPP requires the use of simple composite samples, then a sampler capable of collecting composite samples is

required. For width and depth integrated (WDI) composite samples, a DH-48 or DH-81 are recommended, but the QAPP

may specify an alternative. The following steps must be followed when collecting simple composite shallow surface water

samples for nonvolatile organic or inorganic compound analysis:

1. Record the gage height, if any, before and after sampling.

2. Select the number of width increments based on the requirements of the QAPP. Generally, small well mixed streams
require few increments while large or poorly mixed streams require more increments.

3. For fewer than six width increments, subsample locations can be visually estimated. For more than five width
increments, string a tape measure across the stream above the water surface to be able to accurately identify the
subsample locations. Increments should be evenly spaced across the stream for equal width-integrated (EWI) sampling.
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4. If depth-integrated sampling is required, collect a subsample at each width increment by submerging the sampler,
orifice facing upstream, from the surface to near the bottom and back up to the surface again in an even steady
motion. Do not disturb the sediment at the bottom. The sampler should be retrieved less than full. If the sampler is full,
empty it and repeat the subsample collection.

5. If depth-integrated sampling is not required, submerge the sampler with the orifice facing upstream into the surface
water and fill.

6. Empty the sampler into a churn splitter or temporary container for later splitting.
7. Repeat Steps 4 to 6 for each width increment.

8. If temporary containers were used, empty into churn splitter. Operate the churn splitter by moving the churn up and
down in a steady motion fast enough to homogenize the sample without causing aeration. While the churn is in
motion, fill the sample bottles from the tap on the churn.

9. Follow Steps 2 though 6 in Section 5.2.2.

5.2.4 Method for Collecting Temporal Composite Shallow Surface Water Samples for Nonvolatile
Organic or Inorganic Compound Analysis

If the QAPP requires the use of temporal composite samples, this can be accomplished using a series of discrete

samples collected by hand or an automated sampler, or using a series of simple composite samples. Refer to the

preceding sections for collecting the subsamples. The compositing scheme can be time-based (e.g., once per hour for 4

hours) or time-discharge (or time gage height) based (e.g., once per hour until the gage height exceeds xx feet, then

change to once per 15 minutes).

Because of the project-specific nature of temporal composite sampling, the specific requirements should be identified in
the QAPP. The following are general steps to be followed to collect temporal composite samples:

1. Provide for a method of measuring discharge or gage height before, during, and after sample collection as required in
the QAPP.

2. Select the number of time increments based on the requirements of the QAPP. If the time increments change based
on a change in flow or water quality, specify the trigger, the new time increment, and any additional trigger to return to
the previous increment.

3. Calculate the storage volume for the subsamples and provide a churn splitter of adequate size to contain the entire
sample to be composited.

4. Collect the samples according to a method described in this SOP or alternate specified in the QAPP.

5. Provide for cold storage of subsamples, if possible. Do not process any subsamples by filtering or preserving unless
specified in the QAPP.

6. Following collection of all subsamples, empty the containers into a churn splitter. If discrete data are required
including laboratory or field analysis, retain a portion of the subsample.

7. Operate the churn splitter by moving the churn up and down in a steady motion fast enough to homogenize the
sample without causing aeration. While the churn is in motion, fill the sample bottles from the tap on the churn.

8. Follow Steps 2 though 6 in Section 5.2.2.
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9.

Field parameters should be measured in the surface water at the time of collection. Some field parameters can be
measured on the subsamples at the time of compositing, but the temperature and temperature-dependant parameters

will not be representative.

5.3 Deep Surface Water Sample Collection

5.3.1 Method for Collecting Samples at Specified Depth Using a Weighted Bottle Sampler

The following steps must be followed when collecting surface water samples at specific depths using a weighted bottle
sampler:

1.

2.

8.

9.

Lower the weighted bottle sampler to the depth specified in the site-specific plan.
Remove the stopper by pulling on the sampler line; allow the sampler to fill with water.
Release the sampler line to reseat the stopper and retrieve the sampler to the surface.
Wipe the weighted bottle sampler dry with a Kimwipe or clean paper towel.

Remove the stopper slowly. Fill the specified number of sample containers by slightly tipping the sampler against each
sample bottle. Samples to be used for VOC analysis should be decanted directly from the sampler first into prepreserved
VOA vials. It is recommended that the amount of preservative be predetermined on a separate aliquot of sample that is
subsequently discarded. Add appropriate preservatives to the other sample containers and check pH. Samples may be
pooled in stainless steel, glass, or Teflon containers to obtain the necessary volumes. Filter samples if required. Collect
sample in separate container for pH, conductivity, temperature, and other measurements if necessary.

Close each sample container with the Teflon-lined cap once it is filled. Check for air bubbles in the VOC sample
containers. If bubbles are present, discard and resample.

. Wipe the outside of the sample containers clean with a Kimwipe or clean paper towel. Affix a completed sample label.

Place sample container(s), if possible, in individual zip-top plastic bags, and seal the bags.

Immediately pack all samples into a chilled cooler.

5.3.2 Method for Deep Surface Water Sample Collection Using a Peristaltic Pump
The following steps must be followed when collecting deep surface water samples using a peristaltic pump:

1.

Install clean medical-grade silicon or Teflon tubing on the pump head. Leave sufficient tubing on the discharge side
for convenient dispensing of liquid directly into sample containers.

Select the appropriate length of Teflon intake tubing necessary to reach the specified sampling depth. Attach the
intake sampling tube to the intake pump tube.

Lower the intake tube into the surface water at the specified sampling location to the specified depth; make sure the
end of the intake tube does not touch underlying sediments.

Start the pump and allow at least three tubing volumes of liquid to flow through and rinse the system before collecting
any samples. Do not immediately dispense the purged liquid back to the surface water body. Instead, collect the
purged liquid and return it to the source after sample collection is complete.

Fill the specified number of sample containers directly from the discharge line. Filter samples if required by the site-
specific plan. While filling, allow the liquid to flow gently down the inside of the sample bottle to minimize turbulence.
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For VOC samples, fill prepreserved VOA vials and allow a meniscus to form above the top of the container before
capping. It is recommended that the amount of preservative be predetermined on a separate aliquot of sample that is
subsequently discarded. Check VOA vials to ensure that there are no air bubbles. Add appropriate preservatives to
the other samples and check pH.

Note: Use a separate container when field-testing pH, conductivity, temperature, etc. Do not insert pH paper or probe
directly into sample container.

6. Cap the sample container(s). Wipe the outside of sample containers clean with a Kimwipe or clean paper towel. Affix
a completed sample label.

7. Place sample container(s) in individual zip-top plastic bags and seal the bags.
8. Immediately pack all samples into a chilled cooler.
9. Drain the pump system, rinse it with deionized water, and wipe it dry. Replace all tubing with new tubing before

sampling at another sampling location. Place all used tubing in plastic bags to be discarded or decontaminated
according to the site-specific plans.

6.0 Restrictions/Limitations
Peristaltic pumps are generally not capable of lifting water distances greater than 20 to 25 feet (6 to 7.5 meters) above
the normal hydrostatic level.

Grab sampling for VOC analysis or for analysis of any other compound(s) that may be degraded by aeration is necessary

to minimize sample disturbance and, hence, analyte loss. The representativeness of this sample, however, is difficult to
determine because the collected sample represents a single point and has been disturbed.

7.0 References
U. S. Department of Energy. Hazardous Waste Remedial Actions Program. Quality Control Requirements for Field
Methods, DOE/HWP-69/R1. July 1990 or current revision.

. Hazardous Waste Remedial Actions Program. Standard Operating Procedures for Site Characterizations,
DOE/HWP-100/R2. September 1996 or current revision.

U. S. Environmental Protection Agency, Region 2. CERCLA Quality Assurance Manual. March 1988 or current revision.

, Region 4. Environmental Investigations, Standard Operating Procedures and Quality Assurance Manual.
May 1996 or current revision.

U. S. Geological Survey. National Field Manual for the Collection of Water-Quality Data, Chapter A4. September 1999.

. A guide to the Proper Selection and Use of Federally Approved Sediment and Water Quality Samplers.
Open-File Report 2005-1087. 2005.

R2-0000407




TSOP 1-2

SAMPLE CUSTODY

R2-0000408



SOP 1-2
Sample Custody Revision: 5
Date: March 2007

Prepared: David O. Johnson Technical Review: _S. Budney

~ E-Signed by Michael C. Malloy
RIFY-authentieity with Approvelt 2
I 1 ]
1‘”{ fe? iz
i - {
</

Signature/Date

QA Review: Jo Nell Mullins Approved:
E-Signed by P. Michael Schwan
PR s
e 0

Signature/Date

Issued:

1.0 Objective

Because of the evidentiary nature of samples collected during environmental investigations, possession must be
traceable from the time the samples are collected until their derived data are introduced as evidence in legal proceedings.
To maintain and document sample possession, sample custody procedures are followed. All paperwork associated with
the sample custody procedures will be retained in CDM Federal Programs Corporation (CDM) files unless the client
requests that it be transferred to them for use in legal proceedings or at the completion of the contract.

Note: Sample custody documentation requirements vary with the specific EPA region or client. This SOP is intended to
present basic sample custody requirements, along with common options. Specific sample custody requirements shall be
presented in the project-specific quality assurance (QA) project plan or project-specific modification or clarification form
(see Section U-1).

2.0 Background

2.1 Definitions
Sample - A sample is material to be analyzed that is contained in single or multiple containers representing a unique
sample identification number.

Sample Custody - A sample is under custody if: 1. Itis in your possession
2. ltis in your view, after being in your possession
3. It was in your possession and you locked it up
4. ltis in a designated secure area

Chain-of-Custody Record - A chain-of-custody record is a form used to document the transfer of custody of samples
from one individual to another.

Custody Seal - A custody seal is a tape-like seal that is part of the chain-of-custody process and is used to detect
tampering with samples after they have been packed for shipping.

Sample Label - A sample label is an adhesive label placed on sample containers to designate a sample identification
number and other sampling information.

Sample Tag - A sample tag is attached with string to a sample container to designate a sample identification number and
other sampling information. Tags may be used when it is difficult to physically place adhesive labels on the container
(e.g., in the case of small air sampling tubes).

3.0 General Responsibilities
Sampler - The sampler is personally responsible for the care and custody of the samples collected until they are properly
transferred or dispatched.

Field Team Leader - The field team leader (FTL) is responsible for ensuring that strict chain-of-custody procedures are
maintained during all sampling events. The FTL is also responsible for coordinating with the subcontractor laboratory to
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ensure that adequate information is recorded on custody records. The FTL determines whether proper custody
procedures were followed during the fieldwork.

Field Sample Custodian - The field sample custodian, when designated by the FTL, is responsible for accepting custody
of samples from the sampler(s) and properly packing and shipping the samples to the laboratory assigned to do the
analyses. A field sample custodian is typically designated only for large and complex field efforts.

Note: Responsibilities may vary from site to site. Therefore, all field team member responsibilities shall be defined in the
field plan or site/quality assurance project plan (QAPP).

4.0 Required Supplies

® Chain-of-custody records (applicable client or CDM forms) ® Custody seals

= Sample labels and/or tags = Clear tape

®» EPA Field Operations Records Management System Il Lite™ = Computer
(FORMS II Lite™) software (if required) = Printer

= Printer paper

5.0 Procedures

5.1 Chain-of-Custody Record

This procedure establishes a method for maintaining custody of samples through use of a chain-of-custody record. This
procedure will be followed for all samples collected or split samples accepted.

Field Custody

1. Collect only the number of samples needed to represent the media being sampled. To the extent possible, determine
the quantity and types of samples and sample locations before the actual fieldwork. As few people as possible shall
handle samples.

2. Complete sample labels or tags for each sample using waterproof ink.

3. Maintain personal custody of the samples (in your possession) at all times until custody is transferred for sample
shipment or directly to the analytical laboratory.

Transfer of Custody and Shipment

1. Complete a chain-of-custody record for all samples (see Figure 1 for an example of a chain-of-custody record. Similar
forms may be used when requested by the client). When transferring the possession of samples, the individuals
relinquishing and receiving will sign, date, and note the time on the record. This record documents sample custody
transfer from the sampler, often through another person, to the sample custodian in the appropriate laboratory.

= The date/time will be the same for both signatures when custody is transferred directly to another person. When
samples are shipped via common carrier (e.g., Federal Express), the date/time will not be the same for both
signatures. Common carriers are not required to sign the chain-of-custody record.

= |n all cases, it must be readily apparent that the person who received custody is the same person who
relinquished custody to the next custodian.

= |f samples are left unattended or a person refuses to sign, this must be documented and explained on the chain-
of-custody record.

Note: If a field sample custodian has been designated, he/she may initiate the chain-of-custody record, sign, and date as
the relinquisher. The individual sampler(s) must sign in the appropriate block, but does (do) not need to sign and date as
a relinquisher (refer to Figure 1).
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2. Package samples properly for shipment and dispatch to the appropriate laboratory for analysis. Each shipment must
be accompanied by a separate chain-of-custody record. If a shipment consists of multiple coolers, a chain-of-custody
record shall be filled out for each cooler documenting only samples contained in that particular cooler.

3. The original record will accompany the shipment, and the copies will be retained by the FTL and, if applicable,
distributed to the appropriate sample coordinators. Freight bills will also be retained by the FTL as part of the
permanent documentation. The shipping number from the freight bill shall be recorded on the applicable chain-of-
custody record and field logbook in accordance with TSOP 4-1, Field Logbook Content and Control.

Procedure for Completing CDM Example Chain-of-Custody Record

The following procedure is to be used to fill out the CDM chain-of-custody record. The record provided herein (Figure 1) is
an example chain-of-custody record. If another type of custody record (i.e., provided by the EPA Contract Laboratory
Program (CLP) or a subcontract laboratory or generated by FORMS Il Lite™) is used to track the custody of samples, the
custody record shall be filled out in its entirety.

Record project number.

Record FTL for the project (if a field sample custodian has been designated, also record this name in the “Remarks” box).

Record the name and address of the laboratory to which samples are being shipped.

Enter the project name/location or code number.

Record overnight courier’s airbill number.

Record sample location number.

Record sample number.

Note preservatives added to the sample.

Note media type (matrix) of the sample.

10. Note sample type (grab or composite).

11. Enter date of sample collection.

12. Enter time of sample collection in military time.

13. When required by the client, enter the names or initials of the samplers next to the sample location number of the
sample they collected.

14. List parameters for analysis and the number of containers submitted for each analysis.

15. Enter appropriate designation for laboratory quality control (e.g., matrix spike/matrix spike duplicate [MS/MSD], matrix
spike/duplicate [MS/D]), or other remarks (e.g., sample depth).

16. Sign the chain-of-custody record(s) in the space provided. All samplers must sign each record.

17. If sample tags are used, record the sample tag number in the “Remarks” column.

18. The originator checks information entered in Items 1 through 16 and then signs the top left “Relinquished by” box,
prints his/her name, and enters the current date and time (military).

19. Send the top two copies (usually white and yellow) with the samples to the laboratory; retain the third copy (usually
pink) for the project files. Retain additional copies for the project file or distribute as required to the appropriate
sample coordinators.

20. The laboratory sample custodian receiving the sample shipment checks the sample label information against the

chain-of-custody record. Sample condition is checked and anything unusual is noted under “Remarks” on the chain-

of-custody record. The laboratory custodian receiving custody signs in the adjacent “Received by” box and keeps the
copy. The white copy is returned to CDM.

CoNoG RN

5.2 Sample Labels and Tags
Unless the client directs otherwise, sample labels or tags will be used for all samples collected or accepted for CDM projects.

1. Complete one label or tag with the information required by the client for each sample container collected. A typical
label or tag would be completed as follows (see Figure 2 for example of sample tag; labels are completed with the
equivalent information):

Record the project code (i.e., project or task number).

Enter the station number (sample number or EPA CLP identification number) if applicable.
Record the date to indicate the month, day, and year of sample collection.

Enter the time (military) of sample collection.
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Place a check to indicate composite or grab sample.

Record the station (sample) location.

Sign in the space provided.

Place a check next to “yes” or “no” to indicate if a preservative was added.

Place a check under “Analyses” next to the parameters for which the sample is to be analyzed. If the desired
analysis is not listed, write it in the empty slot. Note: Do not write in the box for “laboratory sample number.”
= Place or write additional relevant information under “Remarks.”

2. Place adhesive labels directly on the sample containers. Place clear tape over the label to protect from moisture.

3. Securely attach sample tags to the sample bottle. On 2.27 liter (80 0z.) amber bottles, the tag string may be looped
through the ring-style handle and tied. On all other containers, it is recommended that the string be looped around the
neck of the bottle, then twisted, and relooped around the neck until the slack in the string is removed.

4. Double-check that the information recorded on the sample tag is consistent with the information recorded on the
chain-of-custody record.

5.3 Custody Seals
Two custody seals must be placed on opposite corners of all shipping containers (e.g., cooler) before shipment. The
seals shall be signed and dated by the shipper.

Custody seals may also be required to be placed on individual sample bottles. Check with the client or refer to EPA
regional guidelines for direction.

5.4 Sample Shipping
CDM Federal SOP 2-1, Packaging and Shipping Environmental Samples defines the requirements for packaging and
shipping environmental samples.

6.0 Restrictions/Limitations
Check with the EPA region or client for specific guidelines. If no specific guidelines are identified, this procedure shall be
followed.

For EPA CLP sampling events, combined chain-of-custody/traffic report forms generated with EPA FORMS Il Lite™ or
other EPA-specific records may be used. Refer to regional guidelines for completing these forms.

The EPA FORMS Il Lite™ software may be used to customize sample labels and custody records when directed by the
client or the CDM project manager.

7.0 References
U. S. Army Corps of Engineers. 2001. Requirements for the Preparation of Sampling and Analysis Plan, EM 200-1-3.
Appendix F. February.

U. S. Environmental Protection Agency. Revised March 1992. National Enforcement Investigations Center, Multi-Media
Investigation Manual, EPA-330/9-89-003-R. p.85.

. Region 1V. 1996. Environmental Investigations Standard Operating Procedures and Quality Assurance
Manual. Section 3.3. May.

. 2002. FORMS Il Lite™ User’'s Guide, Version 5.1.

. 2002. EPA Guidance for Quality Assurance Project Plans, EPA QA/G-5, EPA/240/R-02/009. Section 2.2.3.
December.

. 2004. Contract Laboratory Program (CLP), Guidance for Field Samplers, EPA-540-R-00-003. Final. Section
3.2. August.
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Figure 1
Example CDM Chain-of-Custody Record
125 Maiden Lane, S Flear
CDM bl York, WY 10063 CHAIN OF CUSTODY
[212) TA5-01E cO
Fax! (212) T5-6114 RECORD
FROJECT ID, FIELD TEAM LEADER LABDRATORY DATE SHIFRED
AND ADDRESS
FROJECT MAME/LOCATION AIRBILL WO,
LAB COMTRACT:
MEDLA TYPE PRESERVATIVES SAMPLE TYPE
1. Burlass Wabar 1. HCI, pH <2 G = Gty
2. Grourdwatar 2. HMOE pH <2 G = Composite 5=
3. Leashats 4. MalH_ pH =12 iZ
4, Figld 00 4, HZS04, pH <2 £
5. SeilSedimant 4. Zinc Acetale, pH =8 -_‘IE
& O 8. loa Orily E
7. Wasie 7. Mot Prasaned "
B Dihear 4. Other ’g'
SAMPLE LAECQRATORY [PRESER: |MEDIA[SaMPLE 20__[ TIME
LOGATION EAMPLE  [VATIVES | TYPE | TYRE | DATE [SAMPLED FEMATIE
hO. HUMBER | ADDED e il MEMSD)
1,
2,
3,
2,
5.
&,
7.
a
a,
10.
SAMPLER SIGRATURES
ALLISCAIS LG EATETING|  FEGEWED BY; BT LATRAL | AL G e BATLANE | REGENDD B AT
(FTMT) T [l il Liai yil]
(SR =] 50 L]
RELINCUEBHEDEY: DATETIME| FRECEIVEDEY: DATETIME | RELMOLIEHED BY. DATETIME | RECENEDBY. DATETME
(P T il | s i
(Lo ] P sy e
COMKENTE:
TETREUTION Wika and yollos copies o ke 5D W o ey Pinis copy redained by samplens, 148
Note: If requested by the client, different chain-of-custody records may be used. Copies of the template for this record may
be obtained from the Chantilly Graphics Department.
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Figure 2
Example Sample Tag

Preservative:
Yes [] No (O

Deslgnate:

ANALYSES

BOD Anions
Solids (rs=) (ros) 9

COD, TOC, Nutrients
Phanolics

Mercury

Metals

Cyanide

Qil and Grease

Samplers (Signatures)

| Organics BC/MS
Priority Pollutants
Volatile Organlcs
Pesticldes
Mutaganicity
Bacterlology

Remarks:

Station Location

Project Code | Station Mo. | Maonth/Day/Year ‘ Tims

Tag Mo Lab Sarmple No.

3-3023215

Note: Equivalent sample labels or tags may be used.
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1.0 Objective

The purpose of this standard operating procedure (SOP) is to define the techniques and requirements for the collection of
surface soil samples.

2.0 Background

The techniques and protocols described herein may be used to collect other surface media, including sediment and sludge.

2.1 Definitions
Grab Sample - A discrete portion or aliquot taken from a specific location at a given point in time.

Spoon/Scoop - A small stainless steel or Teflon® utensil approximately 15 cm (6 inches) in length with a stem-like handle.

Surface Soil - Soils generally defined as the soils extending from ground surface to approximately 30 centimeters (cm) (1
foot) below ground surface (bgs). Surface soil samples are frequently collected from 0 to 15 cm (0 to 6 inches) bgs.
Depending on application, the soil interval to be sampled will vary.

Trowel - A small stainless steel or Teflon shovel approximately 15 to 20 cm (6 to 8 inches) in length with a slight
(approximately 140°) curve across the length. The trowel has a stem-like handle (for hand operation). Samples are
collected with a spooning action.

2.2 Associated Procedures

CDM Federal SOP 1-2, Sample Custody

CDM Federal SOP 2-1, Packaging and Shipping Environmental Samples

CDM Federal SOP 4-1, Field Logbook Content and Control

CDM Federal SOP 4-5, Field Equipment Decontamination at Nonradioactive Sites

2.3 Discussion

Surface soil samples are collected to determine the type(s) and level(s) of contamination and are often important to risk
assessment. These samples may be collected as part of an investigative plan, site-specific sampling plan, and/or as a
screen for “hot spots,” which may require more extensive sampling.

Sediment(s) and sludge(s) that have been exposed by evaporation, stream rerouting, or any other means are collected by
the same methods as those for surface soil(s). Typically the top 1 to 2 cm of material are carefully removed before
collection of the sample. If a thick, matted root zone is encountered at or near the surface, it shall be removed before
collecting the sample.

Surface soil, exposed sediment, or sludge is collected using stainless steel and/or Teflon-lined trowels or scoops.
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3.0 General Responsibilities

Site Manager - The site manager is responsible for ensuring that sampling efforts are conducted in accordance with this
procedure and any other SOPs pertaining to specific media sampling. The site manager must also ensure that the quantity
and location of surface soil samples collected meet the requirements of the site-specific plans.

Field Team Leader - The field team leader is responsible for ensuring that field personnel collect surface soil samples in
accordance with this procedure and other relevant procedures.

Note: Responsibilities may vary from site to site. Therefore, all field team member responsibilities shall be defined in the
field plan or site/quality assurance project plan (QAPP).

4 0 Required Equipment

Insulated cooler and clear waterproof sealing tape

Ice bags or “blue ice”

Latex or appropriate gloves

Plastic zip-top bags

Personal protective clothing and equipment

Stainless steel and/or Teflon-lined spatulas and pans, trays, or bowls
Stainless steel and/or Teflon-lined trowels or spoons (or equipment
as specified in the site-specific plans)

Plastic sheeting

Project plans (work plan/health and safety plan)
Appropriate sample containers

Field logbook

Indelible black ink pen and/or marker

Sample chain-of-custody forms

Custody seals

Decontamination supplies

Additional equipment is discussed in Section 5.2.2, VOC Field Sampling/Preservation Methods.

5.0 Procedures

5.1 Preparation
The following steps must be followed when preparing for sample collection:

1. Review site-specific health and safety plan and project plans before initiating sampling activity.

2. Don the appropriate personal protective clothing as dictated by the site-specific health and safety plan.

3. Locate sampling location(s) in accordance with project documents (e.g., work plan) and document pertinent
information in the appropriate field logbook. When possible, reference locations back to existing site features such as
buildings, roads, intersections, etc.

4. Processes for verifying depth of sampling must be specified in the site-specific plans.

5. Place clean plastic sheeting on a flat, level surface near the sampling area, if possible, and place equipment to be
used on the plastic; place the insulated cooler(s) on separate plastic sheeting.

6. A clean, decontaminated trowel, scoop, or spoon will be used for each sample collected. Other equipment may be
used (e.g., shovels) if constructed of stainless steel.

5.2 Collection
The following general steps must be followed when collecting surface soil samples:

1. Wear clean gloves during handling of all sample containers and sampling devices.

2. Surface soil samples are normally collected from the least contaminated to the most contaminated areas, if known.
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3. Document the sampling events, recording the information in the designated field logbook. Document any and all
deviations from SOPs in the field logbook and include rationale for changes. See CDM Federal SOP 4-1.

4. Carefully remove stones, vegetation, snow, etc. from the ground surface in the immediate vicinity of the sampling location.

5. First collect required sample aliquot for volatile analyses, as well as any other samples that would be degraded by
aeration. Follow with collection of samples for other analyses.

6. Decontaminate sampling equipment between sample locations. See CDM Federal SOP 4-5.

5.2.1 Method for Collecting Samples for Volatile Organic Compound Analysis
The requirements for collecting grab samples of surface soil for volatile organic compounds (VOCSs) or other samples
degraded by aeration are as follows:

1. VOC samples shall be collected with the least disturbance possible.

2. VOC samples shall be collected as grab samples; however, the method of collection will vary from site to site, based on
data quality objectives and the degree of known or suspected contamination.

3. Complete sample label by filling in the appropriate information and securing the label to the container. Cover the sample
label with a piece of clear tape.

4. Use a clean stainless steel or Teflon-lined trowel or spoon (or tube) to collect sufficient material in one grab to fill the
sample containers.

5. With the aid of a clean stainless steel spatula, quickly fill the sample containers directly from the sampling device,
removing stones, twigs, grass, etc., from the sample. Fill the containers as full and compact as possible to minimize
headspace.

6. Immediately secure the Teflon-lined cap(s) on the sample container(s).
7. Wipe the containers with a clean Kimwipe or paper towel to remove any residual soil from the exterior of the container.
8. Place the containers in individual zip-top plastic bag(s) and seal the bag(s).

9. Pack all samples as required. Include properly completed documentation and affix signed and dated custody seals to the
cooler lid. See CDM Federal SOPs 1-2 and 2-1.

Note: A trip blank shall be included with sample coolers containing VOC samples. QC sample requirements vary from project
to project. Consult the project-specific work plan for requirements.

5.2.2 VOC Field Sampling/Preservation Methods

The following four sections contain SW-846 test methods for sampling and field preservation. These methods include
EnCore™ Sampler Method for low-level analyses, EnCore Sampler Method for high-level analyses, acid preservation for low-
level analyses, and methanol preservation for high-level analyses. These methods are very detailed and contain equipment
requirements at the beginning of each section.

When collecting soil samples using the EnCore Sampler Method, collection of soil for moisture content analysis is required.
Results of this analysis are used to adjust “wet” concentration results to “dry” concentrations to meet analytical method
requirements.

Note: Some variations from these methods (e.g., sample volume) may be required depending on the contracted analytical
laboratory.

R2-0000418




_ _ SOP 1-3
Surface Soil Sampling Revision: 6
Date: March 2007

5.2.2.1 EnCore Sampling Equipment and Collection for Low Level Analyses (<200 pg/kg)
The following equipment is required for low-level analysis:

®= Three 5-gram (g) samplers

Note: The sample volume requirements are general requirements. Actual sample volumes, sizes, and quantities may vary
depending on client or laboratory requirements.

= One 110-milliliter (mL) (4-ounce) wide-mouth glass jar or applicable container for moisture analysis
= One T-handle
= Paper towels

The requirements for collecting low level analysis (<200 pg/kg) by the EnCore Sampler Method are as follows:
1. Wear clean gloves during handling of all sample containers and sampling devices.

2. Remove sampler and cap from package and attach T-handle to sampler body.

3. Quickly push the sampler into a freshly exposed surface of soil until the O-ring is visible within the hole on the side of
the T-handle. If the O-ring is not visible within this window, then the sampler is not full.

4. Extract the sampler and wipe the sampler head with a paper towel so that the cap can be tightly attached.

5. Push cap on with a twisting motion to secure to the sampler body.

6. Rotate the sampler stem counterclockwise until stem locks in place to retain sample within the sampler body.
7. Fill out sample label and attach to sampler.

8. Repeat procedure for the remaining two samplers.

9. Collect moisture sample in 110-mL (4-ounce) wide-mouth jar using a clean stainless steel spoon or trowel.

10. Store samples at 4° Celsius (C), (+2°C). Samples must be shipped and delivered to the analytical laboratory for
extraction within 48 hours.

Note: Verify requirements for extraction/holding times.

5.2.2.2 Acid Preservation Equipment and Sampling Requirements for Low Level Analyses (<200 pg/kg)
Note: Determine specific field acid preservation procedure based on the requirements specified in the analytical method to
be employed. Variations between analytical methods exist with respect to field acid preservation.

The following equipment and supplies are required if field acid preservation is required:

= One 40-mL VOA vial with acid preservation (for field testing of soil pH)

Two preweighed 40-mL VOA vials with acid preservative and stir bar (for lab analysis)

Two preweighed 40-mL VOA vials with water and stir bar (in case samples cannot be pre-preserved)
One preweighed jar that contains methanol or a preweighed empty jar accompanied with a preweighed vial that
contains methanol (for screening sample and/or high level analysis)

One 110-mL (4-0z) wide-mouth glass jar or applicable container for moisture analysis

One 55-mL (2-0z) jar with acid preservative (if additional acid is needed because of high soil pH)
One appropriately sized scoop capable of delivering 1 g of solid sodium bisulfate

pH paper

Weighing scale capable of reading to 0.01 g
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Set of balance weights used in daily balance calibration

Gloves for working with preweighed sample vials

Paper towels

Sodium bisulfate acid solution (NaHS0,)

A cutoff plastic syringe or other coring device capable of collecting sufficient sample volume (5 g)

Testing Effervescing Capacity of Soils

Soils must be tested with acid to determine the amount of effervescing that will occur when preserved with acid.

Effervescing will drive off VOCs as well as create a high pressure in a sealed vial that could result in the explosion of the

sample container. The following steps provide information on the effervescing capacity of the soil.

1. Wear clean gloves during handling of all sample containers and sampling devices.

2. Place approximately 5 g of soil into a vial that contains acid preservative and no stir bar.

3. Do not cap this vial as it may EXPLODE upon interaction with the soil.

4. Observe the sample for gas formation (due to carbonates in the soil).

5. If vigorous or sustained gas emissions are observed, then acid preservation is not acceptable to preserve the sample.
- In this case the samples need to be collected in the VOA vials with only water and a stir bar. The vials with acid

preservative CANNOT be used.

6. If a small amount or no gas formation occurs, then acid preservation is acceptable to preserve the sample. Keep this
testing vial for use in the buffering test detailed below.
- In this case the samples need to be collected in the VOA vials with the acid preservative and a stir bar.

Testing Buffering Capacity of Soils

The soils must be tested to determine the quantity of acid that is required to achieve a pH reading of <2 standard units

(SUs). The following steps will assist in determining this quantity.

1. If acid preservation is acceptable for sampling soils, then the sample vial that was used to test the effervescing
capacity of the soils can be used to test the buffering capacity.

2. Wear clean gloves during handling of all sample containers and sampling devices.
3. Cap the vial that contains 5 g of soil, acid preservative, and no stir bar from Step 1 in the effervescing test.
4. Shake the vial gently to homogenize the contents.
5. Open the vial and check the pH of the acid solution with pH paper.
- If the pH paper reads below 2, then the sampling can be done in the two preweighed 40-mL VOA vials with the acid
preservative and stir bar. Since the pH was below 2, it is not necessary to add additional acid to the vials.
- If the pH paper reads above 2, then additional acid needs to be added to the sample vial.
6. Use the jar with the solid sodium bisulfate acid and add another 1 g of acid to the sample.
7. Cap the vial and shake thoroughly again.
8. Repeat Step 4.

- If the pH paper reads below 2, then the sampling can be done in the two preweighed 40-mL VOA vials with the acid
preservative and stir bar and 1 g extra of acid.
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- Make a note of the extra gram of acid needed so the same amount of acid can be added to the vials the lab will analyze.
- If the pH paper reads above 2, repeat Steps 5 through 7 until the sample pH <2 SUs.

Now that the soil chemistry has been determined, the actual sampling can occur. The procedure stated below assumes the
correct vials are used based on the guidance discussed.

Sample Preservation Steps
1. Wear clean gloves during all handling of preweighed vials.

2. Add more acid if necessary (based on the buffering capacity testing discussed in the previous section).

3. Quickly collect a 5-g sample using a cutoff plastic syringe or other coring device designed to deliver 5 g of soil from a
freshly exposed surface of soil.

4. Carefully wipe exterior of sample collection device with a clean paper towel.

5. Quickly transfer the sample to the appropriate VOA vial, using caution when extruding the sample to prevent splashing
of the acid within the vial.

6. Remove any soil from the threads of the sample vial using a clean paper towel.

7. Cap vial and weigh the jar to the nearest 0.01 g.

8. Record exact weight on sample label.

9. Repeat sampling procedure for the duplicate VOA vial.

10. Weigh the vial containing methanol preservative to the nearest 0.01 g. If the weight of the vial with methanol varies by
more than 0.01 g from the original weight recorded on the vial, discard the vial. If the weight is within tolerance, it can
be used for soil preservation below.

11. Take the empty jar or the jar that contains the methanol preservative and quickly collect a 5-g or 25-g sample using a
cutoff plastic syringe or other coring device designed to deliver 5 g or 25 g of soil from a freshly exposed surface of
soil. The 5-g or 25-g size is dependent on who is doing the sampling and requirements specified by the client or
analytical laboratory.

12. Carefully wipe the exterior of the collection device with a clean paper towel.

13. Quickly transfer the soil to an empty jar or a jar that contains methanol. If extruding into a jar that contains methanol,
be careful not to splash the methanol outside of the vial.

14. If the jar used to collect the soil plug was empty before the soil was added, immediately preserve with the methanol
provided, using only one vial of methanol preservative per sample jar.

15. Remove any soil from the threads of the sample vial using a clean paper towel and cap the jar.
16. Weigh the jar with sample to the nearest 0.01 g and record the weight on the sample label.

17. Collect dry weight sample using a clean stainless steel spoon or trowel.

18. Store samples at 4°C, +2°C.

19. Ship sample containers to the analytical laboratory with plenty of ice and in accordance with Department of
Transportation (DOT) regulations (CORROSIVE. FLAMMABLE LIQUID. POISON).
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5.2.2.3 EnCore Sampling Equipment and Sampling Requirements for High Level Analysis (=200 ug/kg)
The following equipment is required for high-level analysis:

= One 5-g sampler or one 25-g sampler

Note: The volume requirements specified are general requirements. Actual sample volumes, container sizes, and
quantities may vary depending on client or laboratory requirements.

= One 110-mL (4-0z) wide-mouth glass jar or applicable container specified for moisture analysis
= One T-handle
= Paper towels

The requirements for collecting high level analysis by the EnCore Sampler Method are as follows:
1. Wear clean gloves during handling of all sample containers and sampling devices.

2. Remove sample and cap from package and attach T-handle to sampler body.

3. Quickly push the sampler into freshly exposed surface of soil until the O-ring is visible within the hole/window on the
side of the T-handle. If the O-ring is not visible within the window/hole, then the sampler is not full.

4. Use a clean paper towel to quickly wipe the sampler head so that the cap can be tightly attached.

5. Push cap on with a twisting motion to secure to the sampler body.

6. Fill out sample label and attach to sampler.

7. Rotate sampler stem counterclockwise until the stem locks in place to retain the sample within the sampler body.

8. Collect moisture sample in 110-mL (4-0z) wide-mouth glass jar or designated container using a clean stainless steel
spoon or trowel.

9. Store samplers at 4°C, +2°C. Samples must be shipped and delivered to the analytical laboratory for extraction within
48 hours.

Note: Verify requirements for extraction/holding times.

5.2.2.4 Methanol Preservation Equipment and Sampling Requirements for High Level Analyses (>200 pg/kg)
The following equipment is required for high-level analysis:

= One preweighed jar that contains methanol or a
preweighed empty jar accompanied with a preweighed
vial that contains methanol (laboratory grade) Paper towels

= One dry weight cup Cutoff plastic syringe or other coring device to deliver 5 g

® \Weighing balance that accurately weighs to 0.01 g or 25 g of soll

Set of balance weights used in daily balance calibration
Latex gloves

The requirements for sampling and preservation are as follows:
1. Wear clean gloves during all handling of preweighed vials.

2. Weigh the vial containing methanol preservative to the nearest 0.01 g. If the weight of the vial with methanol varies by
more than 0.01 g from the original weight recorded on the vial, discard the vial. If the weight is within tolerance, it can
be used for soil preservation/collection below.
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3. Quickly collect a 5-g or 25-g sample using a cutoff plastic syringe or other coring device designed to deliver 5 g or 25 g
of soil from a freshly exposed surface of soil.

4. Carefully wipe the exterior of the collection device with a clean paper towel.
5. Quickly transfer the soil to an empty jar or a jar that contains methanol. If extruding into a jar that contains methanol,
be careful not to splash the methanol outside of the vial. Again, the type of jar used is dependent on the client or

laboratory requirements.

6. If the jar used to collect the soil plug was empty before the soil was added, immediately preserve with the methanol
provided, using only one vial of methanol preservative per sample jar.

7. Remove any soil from the exterior of the vial using a clean paper towel and cap the sample jar.
8. Weigh the jar with the soil in it to the nearest 0.01 g and record the weight on the sample label.
9. Collect a dry weight sample using a clean stainless steel spoon or trowel.

10. Store samples at 4°C, £2°C.

11. Ship sample containers with plenty of ice to the analytical laboratory in accordance with DOT regulations
(CORROSIVE. FLAMMABLE LIQUID. POISON).

5.2.3 Method for Collecting Samples for Nonvolatile Organic or Inorganic Compound Analysis
The requirements for collecting samples of surface soil for nonvolatile organic or inorganic analyses are as follows:

1. Wear clean gloves during handling of all sample containers and sampling devices.
2. Label each sample container with the appropriate information. Secure the label by covering it with a piece of clear tape.

3. Use a decontaminated stainless steel or Teflon-lined trowel or spoon to obtain sufficient sample from the required
interval and subsampling points, if necessary, to fill the specified sample containers.

4. Empty the contents of the sampling device directly into a clean stainless steel or Teflon-lined tray or bowl.
5. Homogenize the sample by mixing with a spoon, spatula, or trowel.

6. Use the spoon, spatula, or trowel to distribute the uniform mixture into the labeled sample containers. Fill organic
sample containers first, then inorganics.

7. Secure the appropriate cap on each container immediately after filling it.

8. Wipe the sample containers with a clean Kimwipe or paper towel to remove any residual soil.

9. Place sample containers in individual zip-top plastic bags and seal the bags.

10. Pack all samples as required. Include properly completed documentation and affix custody seals to the cooler lid.

11. Decontaminate sampling equipment according to CDM Federal SOP 4-5.
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6.0 Restrictions/Limitations

When grab sampling for VOC analysis or for analysis of any other compound(s) that may be degraded by aeration, it is
necessary to minimize sample disturbance and, hence, analyte loss. The representativeness of this sample is difficult to
determine because the collected sample represents a single point, is not homogenized, and has been disturbed.

7.0 References
U. S. Department of Energy. 1996. Hazardous Waste Remedial Actions Program. Quality Control Requirements for Field
Methods, DOE/HWP-69/R2. September.

. Hazardous Waste Remedial Actions Program. Standard Operating Procedures for Site Characterizations,
DOE/HWP-100/R1. September 1996 or current revision.

U. S. Environmental Protection Agency. A Compendium of Superfund Field Operations Methods, EPA/540/P-87/001.
December 1987 or current revision.

. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-846). Third Edition, November
1986, (as amended by Update IlI, June 1997). Method 5035: Closed-System Purge-and-Trap and Extraction for Volatile
Organics in Soil and Waste Samples.

. Region 4. 2001. Environmental Investigations Standard Operating Procedures and Quality Assurance
Manual. November.
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1.0 Objective

The objective of this standard operating procedure (SOP) is to define the techniques and requirements for collecting soil
samples from the unconsolidated zone. Techniques include use of hand augers, split-barrel samplers, Shelby tubes,
direct-push rig samplers, and backhoes.

2.0 Background

2.1 Definitions
Auger Flight - A steel section length attached to the auger length to extend the augers and remove additional
unconsolidated material as drilling depth increases.

Backhoe - An excavator whose shovel bucket is attached to a hinged boom and is drawn backward to move earth.

Direct Push Rig Sampler - A sampler with a locking tip that keeps the device closed during the sampling push. The tip is
released at the desired depth, and the push is continued. During the push, the soil moves into the sampler.

Grab Sample - A discrete portion or aliquot taken from a specific location at a given point in time.

Hand Auger - A stainless steel cylinder (bucket) approximately 7 to 10 centimeters (cm) (3 to 4 inches) in diameter and
30 cm (1 foot) in length, open at both ends with the bottom edge designed to twist into the unconsolidated material and
obtain a soil core. The auger has a T-shaped handle (used for manual operation) attached to the top of the bucket by
extendable stainless steel rods.

Liner - A cylindrical sleeve generally made of brass, stainless steel, or Teflon® that is placed inside a split-barrel sampler,
direct-push rig sampler, or hand auger bucket to collect samples for VOC analysis or prevent cross-contamination of the
sample.

Shelby Tube - A cylindrical sampling device, generally made of steel, that is driven into the subsurface soil through a
hollow-stem auger using a drill rig. The tube, once retrieved, may be capped and the undisturbed soil sample extruded in
the laboratory before analysis.

Slide Hammer - A device consisting of a drive weight (hammer) and a drive weight fall guide.

Split-Barrel Sampler - A cylindrical sampling device generally made of carbon steel that fits into a hollow-stem auger.
The sampler is opened lengthwise, which allows the sample to be retrieved by “splitting” the barrel sampler. Also referred
to as a split-spoon.

Subsurface Soil - The unconsolidated material that exists deeper than approximately 30 cm (1 foot) below the ground
surface.

Unconsolidated Zone - A layer of nonlithified earth material (soil) that has no mineral cement or matrix binding its grains.
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2.2 Associated Procedures

CDM Federal SOP 1-2, Sample Custody

CDM Federal SOP 2-1, Packaging and Shipping Environmental Samples

CDM Federal SOP 3-5, Lithologic Logging

CDM Federal SOP 4-1, Field Logbook Content and Control

CDM Federal SOP 4-5, Field Equipment Decontamination at Nonradioactive Sites

2.3 Discussion

Shallow subsurface soil samples (to depths between 0.15 cm to 3 meters (m) [6 inches and 10 feet]) may be collected
using hand augers. However, soil samples collected with a hand auger are commonly of poorer quality than those
collected by split-barrel or Shelby tube samplers because the soil sample is disturbed in the augering process. Split-
barrel and Shelby tube samplers are generally used during collection of soil samples using hollow-stem auger drill
methods. Barrel-type samplers may also be used to collect soil samples from hand auger borings using a slide hammer
device. Liners are used to minimize the loss of volatile organic compounds (VOCs) and to prevent cross-contamination
from the sampler to the sample. The size and material of sampling devices shall be selected based on project and
analytical objectives and defined in site-specific plans. Collecting samples using backhoes enables the collector to
correlate the precise vertical and horizontal interval with adjacent materials (cross section).

3.0 General Responsibilities

Site Manager - The site manager is responsible for ensuring that field personnel are trained in the use of this procedure
and the required equipment, and for ensuring that subsurface soil samples are collected in accordance with this
procedure and any other SOPs pertaining to specific media sampling. The site manager must also ensure that the
guantity and location of subsurface soil samples collected meet the requirements of the site-specific plans.

Field Team Leader - The field team leader is responsible for ensuring that field personnel collect subsurface soil samples
in accordance with this SOP and other relevant procedures.

Note: Responsibilities may vary from site to site. Therefore, all field team member responsibilities shall be defined in the
field plan or site-/project-specific quality assurance project plan (QAPP).

4.0 Required Equipment

4.1 General

m Site-specific plans ® | atex or appropriate gloves

= Field logbook ® Plastic zip-top bags

= |ndelible black ink pens and markers = Personal protective clothing and equipment

= Clear, waterproof tape = Plastic sheeting

® [ abels and appropriate forms/documentation for ® Stainless steel and/or Teflon-lined spatulas and pans,
sample shipment trays, bowls, trowels, or spoons

= Appropriate sample containers = Decontamination supplies

= |nsulated cooler(s) and waterproof sealing tape = Sample chain-of-custody forms

= |ce bags or “blue ice” = Custody seals

Additional equipment is discussed in Section 5.2.7, Field Sampling/Preservation Methods.

4.2 Manual (Hand) Augering

= T-handle = Extension rods
= Hand auger: flighted-, bucket-, or tube-type auger = \Wrench(es), pliers
as required by the site-specific plans = Slide hammer with extension rods
Cﬂ\ﬂ Technical Standard Operating Procedures Page 2 of 11
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4.3 Split-Barrel and Shelby Tube Sampling

Drill rig equipped with a 63-kilogram (kg) (140-Ib) drop hammer and sufficient hollow-stem auger flights to drill to the
depths required by the site-specific plans.

Sufficient numbers of split-barrel samplers so that at least one is always decontaminated and available for sampling.
Three split-barrel samplers are generally the minimum necessary (Shelby tubes are used only once).

Split-barrel liners (as appropriate).

Wrench(es), hammer.

4.4 Direct Push Rig Sampling

Direct push rig with sufficient probe rods to extend to sample depths required by the site-specific plans

Sufficient number of samplers (in case of malfunction) and appropriate liners to collect adequate number of samples
Extension rods

Wrench(es), pliers, other specific tools

4.5 Backhoe Sampling

Backhoe with a sufficient length boom to extend to planned depths
Sufficient number of trowels or scoops

Extension rods

Tape, utility knife, other specific tools as needed

5.0 Procedures
5.1 Preparation

1.

2.

3.

7.

Review site-specific health and safety plan and project plans before initiating sampling activity.

Don the appropriate personal protective clothing as dictated by the site-specific health and safety plan.

Locate sampling location(s) in accordance with project documents (e.g., work plan) and document pertinent
information in the appropriate field logbook. When possible, reference locations back to existing site features such as
buildings, roads, intersections, etc.

Processes for verifying depth of sampling must be specified in the site-specific plans.

Clear away vegetation and debris from the ground surface at the boring location.

Prepare an area next to the sample collection location for laying out cuttings by placing plastic sheeting on the ground
to cover the immediate area surrounding the borehole.

Set up a decontamination line, if decontamination is required, in accordance with CDM Federal SOP 4-5.

5.2 Collection
The following general steps must be followed when collecting all subsurface soil samples:

1. Wear clean gloves during handling of all sample containers and sampling devices.

2. VOC samples or samples that may be degraded by aeration shall be collected first and with the least disturbance
possible.

3. Sampling information shall be recorded in the field logbook and on any associated forms. Describe lithology,
according to CDM Federal SOP 3-5, in the field logbook or on the lithologic log form.

4. Specific sampling devices to be used shall be identified in the site-specific plans and recorded in the field logbook.
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5. Care must be taken to prevent cross-contamination and misidentification of samples.
6. Sample containers containing samples for VOC analysis shall be filled completely to minimize headspace.

5.2.1 Manual (Hand) Augering
The following steps must be followed when collecting hand-augered samples:

1. Auger to the depth required for sampling. Place cuttings on plastic sheeting or as specified in the site-specific plans. If
possible, lay out the cuttings in stratigraphic order.

2. Throughout the augering, make detailed notes concerning the geologic features of the soil or sediments in the field
logbook.

3. Cease augering when the top of the specified sampling depth has been reached. If required, remove the auger from
the hole and decontaminate the auger or use a separate decontaminated auger, then obtain the sample.

4. Collect a grab sample for VOC analyses (or samples that may be degraded by aeration) immediately and place in
sample container. Sample bottles shall be filled completely to minimize headspace.

5. Remaining sample shall be homogenized for other analyses before placing samples in the appropriate containers.
Label containers as required.

6. Wipe containers with a clean Kimwipe or paper towel to remove residual soil from the exterior of the container(s).

7. Label the sample container with the appropriate information. Secure the label by covering it with a piece of clear tape.
8. Place the containers in zip-top plastic bags and seal the bags. Pack samples in a cooler with ice.

9. Proceed with further sampling, as required by the site-specific plans.

10. When all sampling is complete, dispose of cuttings, plastic sheeting, etc., as specified in the site-specific plans.

11. Complete the field logbook entry and other appropriate forms, being sure to record all relevant information before
leaving the site.

12. Properly package all samples for shipment and complete all necessary sample shipment documentation. Remand
custody of samples to the appropriate personnel. See CDM Federal SOPs 1-2 and 2-1 or site-specific plans.

5.2.2 Manual (Hand) Augering Using a Tube Sampler with Liner or Slide Hammer
The following steps must be followed when collecting hand-augered samples using a tube sampler with liner or slide
hammer:

1. Auger to the depth required for sampling. Place cuttings on the plastic sheeting as specified in the site-specific plans.
If possible, lay out the cuttings in stratigraphic order.

2. Throughout augering, make detailed notes in the field logbook concerning the geologic features of the soil or
sediments.

3. Cease augering when the top of the specified sampling depth has been reached. Remove the auger from the hole
and decontaminate.

4. Prepare a decontaminated tube sampler by installing a decontaminated liner in the auger tube.
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5. Obtain the sample by driving the sample tube through the sample interval with the slide hammer. Remove the liner
from the tube and immediately cover the ends with Teflon tape and cap the ends of the tube. Seal the caps with
waterproof tape.

6. Wipe sealed liners with a clean Kimwipe or paper towel.

7. Label the sealed liners as required in the site-specific plans. Mark the top and bottom of the sample on the outside of
the liner.

8. Place sealed liners in zip-top plastic bags and seal the bags. Pack samples in a chilled cooler.

9. Proceed with further sampling, as required by the site-specific plans.

10. When sampling is complete, dispose of cuttings, plastic sheeting, etc., as specified in the site-specific plans.

11. Decontaminate all equipment according to CDM Federal SOP 4-5 between each sample.

12. Complete the field logbook entry and other forms, being sure to record all relevant information before leaving the site.

13. Properly package all samples for shipment and complete all necessary sample shipment documentation. Remand
custody of samples to the appropriate personnel. See CDM Federal SOPs 1-2 and 2-1 or site-specific plans.

5.2.3 Split-Barrel Sampling
Note: Steps 1 through 12 describe activities to be performed by a licensed drilling contractor, not CDM personnel.

The following steps must be followed when collecting split-barrel samples:
1. Remove any pavement and subbase material from an area of twice the bit diameter, if necessary.

2. The drilling rig will be decontaminated at a separate location before drilling, per CDM Federal SOP 4-5 or the site-
specific decontamination procedures.

3. Attach the hollow-stem auger with the cutting head, plug, and center rod(s) to the drill rig.
4. Begin drilling and proceed to the first designated sample depth, adding auger flights as necessary.

5. Upon reaching the designated sample depth, slightly raise the auger(s) to disengage the cutting head, and rotate the
auger without advancement to clean cuttings from the bottom of the hole.

6. Remove the plug and center rods, if applicable.
7. If required by the site-specific sampling plan, install decontaminated liners in the split barrel sampler.

8. Install a decontaminated split-barrel on the center rod(s) and insert it into the hollow-stem auger. Connect the
hammer assembly and lightly tap the rods to seat the drive shoe at the top of undisturbed soil or sediment.

9. Mark the center rod in 15-cm (6-inch) increments from the top of the auger(s).

10. Drive the split-barrel using the hammer. Use a full 76-cm (30-inch) drop as specified by the American Society for
Testing and Materials (ASTM) Method D-1586. Record the number of blows required to drive the sampler through
each 15-cm (6-inch) increment.

11. Cease driving when the full length of the spoon has been driven or upon refusal. Refusal occurs when little or no
progress is made for 50 blows of the hammer. ASTM D1586-99 § 7.2.1 and 7.2.2 defines “refusal” as >50 blows per
6-inch advance or a total of 100 blows.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Pull the sampler free by using upswings of the hammer to loosen the sampler. Pull out the center rod and sampler.
Unscrew the sampler assembly from the center rod and place it on the plastic sheeting.

Remove the drive shoe and head assembly. If necessary, tap the sampler assembly with a hammer to loosen
threaded couplings.

With the drive shoe and head assembly off, open (split) the sampler, being careful not to disturb the sample.

Label sample containers with appropriate information. Secure the label, covering it with a piece of clear tape. If liners
were used, immediately install Teflon tape over the ends of the liners, cap the liners, and seal the caps over the ends of
the liner with waterproof tape. Label the samples as required by the site-specific plans. Mark the top and bottom of each
sample on the outside of each liner. Indicate boring/well number and depth on the outside of the liner, as required.

If VOC analyses are to be conducted on the soil sample and liners were not used, place that sample in its sample con-
tainer immediately after opening the split-barrel, filling the sample bottle completely. Seal the container immediately, then
describe it in the field logbook and/or associated forms. Record the sample identification number, depth from which the
sample was taken, and the analyses to be performed on the samples in the field logbook and on the appropriate forms.
Remaining sample shall be homogenized before placing samples in appropriate containers.

Wipe containers with a clean Kimwipe or paper towel. Label containers as required when liners are not used.

Place containers and/or sealed liners in zip-top plastic bags and seal the bags. Pack samples in a chilled cooler.

In the field logbook and on the boring log, describe sample lithology by observing cuttings and/or the bottom end of
the liner.

Continue to advance the borehole to the next sampling point. Collect samples as outlined above.
When sampling is complete, remove the drilling rig to the heavy equipment decontamination area.

Dispose of cuttings, plastic sheeting, etc., as specified in the site-specific plans. Backfill borehole as specified in
project-specific plans.

Decontaminate samplers and other small sampling equipment according to CDM Federal SOP 4-5 before proceeding
to other sampling locations.

Complete the field logbook entry and other forms, being sure to record all relevant information before leaving the site.

Properly package all samples for shipment to laboratories and complete all necessary sample shipment documentation.
Remand custody of the samples to appropriate personnel. See CDM Federal SOPs 1-2 and 2-1 or site-specific plans.

5.2.4 Shelby Tube Sampling
Note: Steps 1 through 11 describe activities to be performed by a licensed drilling contractor, not CDM personnel. ASTM
D1586-99 provides more details pertaining to this sampling methodology.

The following steps must be followed when collecting samples using the Shelby tube:

1. Remove any pavement and subbase material from an area of twice the bit diameter, if necessary.
2. The drilling rig will be decontaminated at a separate location before drilling.
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3. Attach the hollow-stem auger with the cutting head, plug, and center rod(s).
4. Begin drilling and proceed to the first designated sample depth, adding auger(s) as necessary.

5. Upon reaching the designated sample depth, slightly raise the auger(s) to disengage the cutting head, and rotate the
auger without advancement to clean cuttings from the bottom of the hole.

6. Remove the plug and center rods, if applicable.
7. Attach a head assembly to a decontaminated Shelby tube. Attach the Shelby tube assembly to the center rods.

8. Lower the Shelby tube and center rods into the hollow-stem augers and seat it at the bottom. Be sure to leave 30
inches or more of center rod above the lowest point to the hydraulic piston’s extension.

9. Use the rig’'s hydraulic drive to push the Shelby tube into undisturbed soil. The tube shall be pushed with a slow,
steady force. Note the pressure used to push the Shelby tube in the field logbook.

10. When the Shelby tube has been advanced to its full length or to refusal, back off the hydraulic pistons. Attach a
hoisting plug to the upper end of the center rod, slightly twist to break off the sample, and pull the apparatus out of the
hole with the rig winch.

11. Retrieve the Shelby tube to the surface, detach it from the center rod, and remove the head assembly.

12. Since the typical intent of Shelby tube sampling is for engineering purposes and an undisturbed sample is required,
the tube ends shall be sealed immediately. Sealing is accomplished by filling any void space in the tube with melted
beeswax, then placing caps on the ends of the tube and taping caps into place. The top and bottom ends of the tube
shall be marked and the tube transported to the laboratory in an upright position. It is extremely important that the
Shelby tube samples are not disturbed in any way (dropped, rolled, subjected to extreme temperatures, etc.).

13. Wipe sealed tubes with a clean Kimwipe or paper towel.

14. Indicate boring/well number and depth on outside of the tube.

15. Place sealed tubes in zip-top plastic bags, seal bags, and pack samples in a chilled cooler, if applicable.

16. Continue to advance the borehole to the next sampling point. Collect samples as outlined above.

17. When sampling is complete, remove the drilling rig to the heavy equipment decontamination area.

18. Dispose of cuttings, plastic sheeting, etc., as specified in the site-specific plans.

19. Complete the field logbook entry, being sure to record all relevant information before leaving the site. These methods
may be used if directed by the EPA region, client, or governing sample plan.

5.2.5 Direct Push Rig Sampling
Note: Steps 1 through 11 describe activities to be performed by a licensed drilling contractor, not CDM personnel.

The following steps must be followed when collecting samples using a direct push rig sampler:
1. Verify that the push rig has been decontaminated at a separate location before drilling.

2. Attach the properly assembled sampler with appropriate liner to the end of the probe rod.
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3. Attach drive cap and probe to the first designated sample depth, adding rod(s) as necessary.
4. Upon reaching the designated sample depth, remove the drive cap to access the inside of the probe rods.
5. Insert extension rods into probe rod; turn extension rod to release tip.

6. Retrieve extension rods, replace drive cap, add additional push rod if required, and push probe rod to the planned
sample interval.

7. Attach pull cap and retrieve push rods and sampler.
8. Remove the sampler from the probe rod, then remove the cutting shoe from the sampler.

9. Once the cutting shoe is removed, the liner, containing the sample, can be removed from the sampler. The sample
can now be handled per site-specific plans.

10. When sample collection is complete, remove the push rig to the heavy equipment decontamination area.
11. Dispose of excess sample cuttings, plastic sheeting, etc., as specified in the site-specific plans.

12. Complete the field logbook entry, being sure to record all relevant information before leaving the site. These methods
may be used if directed by the EPA region, client, or governing sample plan.

5.2.6 Backhoe Sampling
Note: Steps 1, 2, 7, and 8 describe activities to be performed by a licensed heavy equipment operator, not CDM personnel.

The following steps must be followed when collecting samples using a backhoe:

1. Verify that the backhoe has been decontaminated at a separate location before excavation.

2. Excavate to the depth required.

3. Use a stainless steel trowel or scoop.

4. Attach the trowel to an electrical conduit, steel rod, or other similar devise.

5. Remove the surface layer of soil “smeared” on the trench wall.

6. Replace the trowel with a clean trowel and collect the sample.

7. When sample collection is complete in the trench, backfill the trench with the excavated material, if allowed.
8. Once the trench has been backfilled, move the backhoe to the heavy equipment decontamination area.

9. Dispose of excess sample cuttings, plastic sheeting, etc., as specified in the site-specific plans.

10. Complete the field logbook entry, being sure to record all relevant information before leaving the site. These methods
may be used if directed by the EPA region, client, or governing sample plan.

5.2.7 Field Sampling/Preservation Methods

The following three sections contain SW 846 Methods for sampling and field preservation. These methods include
EnCore™ Sampler Method for low-level detection limits, EnCore Sampler Method for high-level limits/screening, and
methanol preservation. These methods may be used if required by the EPA Region, client, or governing sample plan.
These methods are very detailed and contain equipment requirements at the beginning of each section.
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When collecting soil samples using the EnCore Sampler Method, collection of soil for moisture content analysis is
required. Results of this analysis are used to adjust “wet” concentration results to “dry” concentrations to meet analytical
method requirements.

Note: Some variations from these methods, (e.g., sample volume) may be required depending on the contracted
analytical laboratory.

5.2.7.1 EnCore Sampler Equipment and Collection Requirements for Low-Level Analyses (<200 ug/kg)
The following equipment is required for low-level analysis:

®= Three 5 grams (g) samplers

Note: The sample volume requirements specified are general requirements. Actual sample volume and/or container sizes
may vary depending on client or laboratory requirements.

= One 110-milliliter (mL) (4-ounce [0z.]) wide-mouth glass jar or applicable container for moisture analysis
= One T-handle

= Paper towels

The requirements for collecting low level analysis by the EnCore Sampler Method are as follows:

1. Wear clean gloves during handling of all sample containers and sampling devices.

2. Remove sampler and cap from package and attach T-handle to sampler body.

3. Quickly push the sampler into a freshly exposed surface of soil until the sampler is full. The O-ring will be visible
within the hole on the side of the T-handle. If the O-ring is not visible within this window, then the sampler is not full.

4. Extract sampler and wipe the sampler head with a paper towel so that the cap can be tightly attached.

5. Push cap on with a twisting motion to secure to the sampler body.

6. Rotate the sampler stem counterclockwise until stem locks in place to retain sample within the sampler body.
7. Fill out sample label and attach to sampler.

8. Repeat procedure for the remaining two samplers.

9. Collect moisture sample in 110-mL (4-0z.) wide-mouth jar using a clean stainless steel spoon or trowel.

10. Store samplers at 4 degrees (°) Celsius (C), £2°C. Samples must be shipped and delivered to the analytical
laboratory for extraction within 48 hours.

Note: Verify requirements for extraction/holding times.

5.2.7.2 EnCore Sampler Equipment and Collection Requirements for High-Level Analyses (2200 pg/kg)
The following equipment is required for high-level analysis:

= One 5-g sampler or one 25-g sampler (the sampler size used will be dependent on client and laboratory requirements

= One 110-mL (4-0z.) wide-mouth glass jar or applicable container specified for moisture analysis

= One T-handle

= Paper towels

CMH Technical Standard Operating Procedures Page 9 of 11

TSOP 1-4.32707

R2-0000434




SOP 1-4

Subsurface Soil Sampling Revision: 6

Date: March 2007

The requirements for collecting high-level analysis by the EnCore Sampler Method are as follows:

1.

2.

Wear clean gloves during handling of all sample containers and sampling devices.
Remove sample and cap from package and attach T-handle to sampler body.

Quickly push the sampler into a freshly exposed surface of soil until the sampler is full. The O-ring will be visible
within the hole on the side of the T-handle. If the O-ring is not visible within this window, then the sampler is not full.

Use clean paper toweling to quickly wipe the sampler head so that the cap can be tightly attached.

Push cap on with a twisting motion to attach cap.

Fill out a sample label and attach to sampler.

Rotate sampler stem counterclockwise until the stem locks in place to retain the sample within the sampler body.

Collect moisture sample in 110-mL (4-0z.) wide-mouth jar or designated container using a clean stainless steel spoon
or trowel.

Store samplers at 4°C, £2°C. Samples must be shipped and delivered to the analytical laboratory for extraction within
48 hours.

Note: Verify requirements for extraction/holding times.

5.2.7.3 Methanol Preservation Equipment and Sampling Requirements for High-Level Analyses (2200 pg/kg)
The following equipment is required for methanol preservation sampling:

One preweighed jar that contains methanol or a preweighed empty jar accompanied with a preweighed vial that
contains methanol (laboratory grade)

One dry weight cup

Weighing balance that accurately weighs to 0.01 g (with accuracy of £0.1 g)

Set of balance weights used in daily balance calibration

Latex gloves

Paper towels

Cutoff plastic syringe or other coring device to deliver 5 g or 25 g of soil

The requirements for sampling and preservation are as follows:

1. Wear clean gloves during all handling of preweighed vials.

2. Weigh the vial containing methanol preservative to the nearest 0.01 g. If the weight of the vial with methanol varies by
more than 0.01 g from the original weight recorded on the vial, discard the vial. If the weight is within tolerance, it can
be used for soil preservation/collection below.

3. Quickly collect a 5-g or 25-g sample using a cutoff plastic syringe or other coring device designed to deliver 5 g or 25
g of soil from a freshly exposed surface of soil. The 5-g or 25-g size used is dependent on client and laboratory
requirements.

4. Carefully wipe the exterior of the collection device with a clean paper towel.

5. Quickly transfer the soil to an empty jar or a jar that contains methanol. If extruding into a jar that contains methanol,
be careful not to splash the methanol outside of the vial. Again, the type of jar used is dependent on the client or
laboratory requirements.
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6. If the jar used to collect the soil plug was empty before the soil was added, immediately preserve with the methanol
provided, using only one vial of methanol preservative per sample jar.

7. Using the paper toweling, remove any soil off of the vial threads and cap the jar.

8. Weigh the jar with the soil in it to the nearest 0.01 g and record the weight on the sample label.
9. Collect dry weight sample using a clean stainless steel spoon or trowel.

10. Store samples at 4°, +2°C.

11. Ship sample containers with plenty of ice in accordance with DOT regulations (CORROSIVE. FLAMMABLE LIQUID.
POISON) to the laboratory.

6.0 Restrictions/Limitations
Basket or spring retainers may be needed for split-barrel sampling in loose, sandy soils.

Shelby tubes may not retain the sample in loose, sandy soils.

7.0 References
American Society for Testing and Materials. 1999. Standard Test Method for Penetration Test and Split Barrel Sampling
of Soils. Standard Method D1586-99.

. 2000. Standard Test Method for Thin-Walled Tube Sampling of Soils for Geotechnical Purposes. Standard
Method D1587-00.

U. S. Department of Energy. 1996. Hazardous Waste Remedial Actions Program. Quality Control Requirements for Field
Methods, DOE/HWP-69/R2. September.

. Hazardous Waste Remedial Actions Program. Standard Operating Procedures for Site Characterizations,
DOE/HWP-100/R1. September 1996 or current revision.

U. S. Environmental Protection Agency. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-846),
Third Edition, November 1986, (as amended by Updates I, II, lIA, 1IB, 1ll, and llIA, June 1997). Method 5035 (Note: §
6.2.1.8 of this method says samples stored in EnCore™ samplers shall be analyzed within 48 hours or transferred to soil
sample vials in the laboratory within 48 hours): December 1996, Revision O, Closed-System Purge-and-Trap and
Extraction for Volatile Organics in Soil and Waste Samples.

. 2001. Region 4. Environmental Investigations Standard Operating Procedures and Quality Assurance
Manual. November.
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1.0 Objective

The purpose of this standard operating procedure (SOP) is to define requirements for the collection of groundwater
samples with bailers.

2.0 Background

Collection of groundwater samples from monitoring wells on or near a hazardous waste site may be required to
characterize the nature and extent of contamination.

Methods used for the collection of groundwater samples include bailing and a variety of pumping techniques. Bailers are
hollow cylinders with unidirectional (open up) check valves at the bottom end. Some bailers may also be closed or valved
at the upper end. Bailers used in environmental applications are typically constructed of polyvinyl chloride (PVC),
polyethylene, stainless steel, or Teflon®. Disposable polyethylene, PVC, and Teflon bailers are becoming more
commonly used and eliminate the possibility of cross contamination as a result of poor decontamination. The bailer cable
typically consists of disposable nylon cord, disposable polypropylene cord, or Teflon-coated stainless steel wire. The
bailer is lowered into the well on an acceptable line until submerged. The bailer is then retrieved to the surface for sample
collection. For the best results, the sequence of sampling is from least to most contaminated wells. It is preferable to
have bailers dedicated to each monitoring well.

2.1 Associated Procedures

= CDM Federal (CDM) SOP 1-2, Sample Custody

CDM SOP 1-6, Water Level Measurement

CDM SOP 2-1, Packaging and Shipping Environmental Samples

CDM SOP 4-1, Field Logbook Content and Control

CDM SOP 4-3, Well Development and Purging

CDM SOP 4-5, Field Equipment Decontamination at Nonradioactive Sites

3.0 General Responsibilities

Site Manager - The site manager is responsible for ensuring that field personnel are trained in the use of this procedure
and for verifying that groundwater samples are collected in accordance with this procedure.

Field Team Leader - The field team leader is responsible for ensuring that sampling efforts are conducted in accordance
with this procedure and any associated SOPs.

Note: Responsibilities may vary from site to site. Therefore, all field team member responsibilities shall be defined in the
field plan or site/quality assurance project plan (QAPP).

4.0 Required Equipment

m Sijte-specific plans

= Field logbook

m |ndelible black ink pens and markers
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Labels and appropriate forms/documentation for sample shipment

Sample chain-of-custody forms

Insulated cooler and waterproof sealing tape (strapping tape)

Plastic zip-top bags

Ice double-bagged in plastic zip-top bags

Bailer of the appropriate design and construction for the sampling application

Clean cord or wire of sufficient length for conditions

Water level meter and/or other water level measuring device

Clean beaker(s) or other container for measurement of water quality parameters

Plastic sheeting (4-mil thickness)

Latex or appropriate gloves

Filtering apparatus, if required

Appropriate sample containers with labels and preservatives, as required

Temperature, conductivity, pH, dissolved oxygen, turbidity, and other meters as required by the site-specific field
sampling plan

Photoionization detector (PID) or equivalent and other instruments as required by the site-specific health and safety plan
Decontamination supplies, as required by CDM SOP 4-5

Personal protective clothing and equipment as required by the site-specific health and safety plan

5.0 Procedures

1.

2.

Review site-specific health and safety plan and project plans before initiating sampling activity.

Don personal protective clothing and equipment as specified in the site-specific health and safety plan. All field
equipment will be calibrated, tested, or checked for proper functioning before use per the manufacturer’s instructions.

Prepare the site for sample acquisition. If required, cover the ground surface around the wellhead with plastic
sheeting. Arrange the required decontaminated sampling and monitoring equipment for convenient use. If onsite
decontamination is required, arrange the necessary supplies in a nearby but separate location, away from the
wellhead (i.e., in an exclusion zone).

Open the well and note the condition of the casing and cap. Immediately check for organic vapors using a PID or
flame ionization detector as appropriate. Refer to the site health and safety plan for the required monitoring and
frequencies.

Determine the static water level and depth to well bottom in accordance with CDM SOP 1-6. Record this information
in the field logbook or on the appropriate form.

Purge the well according to CDM SOP 4-3. Allow the water level in the well to recover to 75 percent of its static level
so that a representative sample of the screened portion of the aquifer can be obtained. The bailer shall be completely
submerged so that it does not contact the bottom of the well. Samples shall be collected within 3 hours of purging if
recharge is sufficient. Wells with a low recharge rate must be collected within 24 hours of purging.

Securely attach the bailer to the line. The opposite end of the line shall be secured to prevent loss of the bailer into
the well.

Arrange the sample containers in the order of use. Samples to be analyzed for volatile organic compounds (VOCSs), if
required, shall be obtained first, followed in order by other organic samples, then inorganic samples and other
parameters. For example:

a) VOCs e) Total organic carbon (TOC) i) Cyanide

b) Purgeable organic carbon (POC) f) Extractable organics* i) Sulfate and chloride
c) Purgeable organic halogens (POX) g) Total metals k) Nitrate and ammonia
d) Total organic halogens (TOX) h) Dissolved metals [) Radionuclides

*Extractable organics include semivolatile organic compounds, pesticides, and PCBs.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Don clean sampling gloves; lower the decontaminated or disposable bailer into the well. The bailer shall enter the
water slowly to prevent aeration, particularly when VOC samples are being collected. Care shall be taken to avoid
having the bailer come in contact with the well bottom.

Retrieve the filled bailer to the surface. To prevent contamination of the bailer line, do not allow line to contact the
ground, rather keep line on the plastic sheeting. Hang the bailer from a bailer stand or other support, if available, or
have an assistant hold it off the ground. Immediately obtain any required volatile samples (VOC, POC, POX, TOX, or
TOC) by gently transferring water from the bailer to the sample bottle through a VOC sampling device inserted into the
bottom of the bailer. Care shall be taken to adjust the flow of the water into the vial so that it is not too fast. The vial shall
also be tilted so that the stream of water is directed down the side of the vial to reduce nonlaminar flow into the vial and
to prevent aeration. Check the filled VOC vials for bubbles. If bubbles are present in a vial, discard it and fill another vial
from the bailer. After collecting volatile samples, lower the bailer to collect additional water for the remaining
parameters. If sample filtration is required for metals, it shall be performed immediately following sample retrieval, and
before sample preservation. Organic samples generally do not require filtration; VOC samples shall never be filtered.
Preservation of samples shall be performed according to the applicable field plan. Check the pH on samples (other than
VOCs) that require preservation. Collect additional quality assurance/quality control samples (i.e., duplicate samples) as
required by the applicable field plan.

Wipe the outer surfaces of the sample containers clean with a Kim-wipe or clean paper towel. Additional sample
bottle decontamination may be appropriate in some cases.

Properly label all containers according to CDM SOP 2-1.
Place sample containers in individual zip-top plastic bags and seal the bags (if required by site-specific plans).

Immediately pack all sample containers that require a 4°C preservation on ice in coolers (refer to the site-specific
field sampling plan).

Record analytes and volumes collected, and time and date of collection in the field logbook. Prepare chain-of-
custody forms according to site-specific plans and CDM SOP 1-2.

Decontaminate sampling equipment as needed, according to CDM SOP 4-5.

Close and lock the well cover. Clean up the area and place disposable materials (plastic sheeting, gloves, Tyvek®) in
the designated waste receptacle.

If required by the site-specific field sampling plan, obtain required field measurements such as temperature,
conductivity, pH, oxidation potential (Eh), turbidity, salinity, or dissolved oxygen measurements immediately after
samples have been collected and record them in the field logbook.

6.0 Restrictions/Limitations

Careful sampling for VOC analysis or for analysis of any other compound(s) that may be degraded by aeration is necessary
to minimize sample disturbance and, hence, analyte loss. The representativeness of this sample, however, is difficult to
determine because the collected sample represents a single point, is not homogenized, and has been disturbed.

Use of nondisposable bailers may contribute to cross contamination if proper and thorough decontamination procedures are
not followed.

7.0 References
Office of Solid Waste and Emergency Response. 1992. RCRA Ground-water Monitoring: Draft Technical Guidance,
EPA/530/R-93/001. November.

R2-0000440




SOP 1-5
Revision: 6
Date: March 2007

Groundwater Sampling Using Bailers

Office of Solid Waste and Emergency Response. 1986. RCRA Groundwater Monitoring Technical Guidance Enforcement
Document, OSWER-9950.1. September.

U. S. Department of Energy. 1996. Hazardous Waste Remedial Actions Program, Quality Control Requirements for Field
Methods, DOE/HWP-69R2. September.

. 1996. Hazardous Waste Remedial Actions Program, Standard Operating Procedures for Site
Characterization, DOE/HWP-100/R1. September.
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1.0 Objective

Water level measurements are fundamental to groundwater and solute transport studies and are conducted during
groundwater sampling events to calculate the amount of groundwater to be purged from the well. This standard operating
procedure (SOP) defines the techniques and requirements for obtaining groundwater level measurements.

2.0 Background

2.1 Definitions
Water Level Indicator - A portable device for measuring the depth from a fixed point (which could be below, at, or above
the ground surface) to the groundwater inside a well, borehole, or other underground opening.

Measurement Point - An easily located and clearly defined mark at the top of a well from which all water level
measurements from that particular well are made. The measurement point shall be as permanent as possible to provide
consistency in measurements.

Electrical Tape - A graduated plastic tape onto which a water-sensitive electrode is connected that will electronically
signal the presence of water (as a result of circuit closure).

Immiscible Fluids - Two or more fluid substances that will not mix and, therefore, will exist together in a layered form.
The fluid with the highest density will exist as the bottom layer, the fluid with the lowest density will exist as the top layer,
and any other fluid layers will be distributed relative to their respective densities.

Discharge - The removal/release of water from the zone of saturation.
Recharge - The addition of water to the zone of saturation.

Static Water Level - The level of water in a well, borehole, or other underground opening that is not influenced by
discharge or recharge.

Well Riser - A steel, stainless steel, or polyvinyl chloride pipe that extends into a borehole and is connected to the well
screen or sealed at the bedrock surface in open-hole wells. The upper portion (approximately 3 to 5 feet) of the well riser
is normally enclosed by an outer steel protective casing.

Protective Casing - A steel cylinder or square protective sleeve extending approximately 3 to 5 feet into the ground,
surrounding the well riser. In flush-mounted wells, the protective casing will extend only high enough so that the well and
protective casing can be enclosed by a Christy box or equivalent vault. In above-grade wells, the protective casing will
extend above the ground surface approximately 2 to 3 feet. The protective casing protects the well riser.

2.2 Associated Procedures
= CDM Federal (CDM) SOP 4-1, Field Logbook Content and Control
= CDM SOP 4-5, Field Equipment Decontamination at Nonradioactive Sites
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2.3 Discussion

The most common uses of static water level data are to determine the elevation of groundwater, the direction of
groundwater flow, to identify areas of recharge and discharge, to evaluate the effects of manmade and natural stresses
on the groundwater system, to define the hydraulic characteristics of aquifers, and to evaluate stream-aquifer
relationships. Specific uses for water level data may include:

Determine the change in water level due to distribution or rate of regional groundwater withdrawal
Show the relationship of groundwater to surface water

Estimate the amount, source, and area of recharge and discharge

Determine rate and direction of groundwater movement

Static water level measurements shall be obtained from each well before purging, sampling, or other disturbance of the
water table.

3.0 General Responsibilities
Project Manager - The project manager is responsible for ensuring that measurements are conducted in accordance
with this procedure and any other SOP pertaining to site activities related to obtaining groundwater level measurements.

Field Team Leader - The field team leader is responsible for ensuring that field personnel obtain water level
measurements in accordance with this and other relevant procedures.

Note: Responsibilities may vary from site to site. Therefore, all field team member responsibilities shall be defined in the
field plan or site/quality assurance project plan (QAPP).

4.0 Required Equipment

4.1 General
m Sjte-specific plans = Decontamination equipment and supplies, including rinse bottles
= Field logbook and deionized water
= |ndelible black ink pens = Tap water and large beaker or bucket
= Permanent felt-tip marker (e.g., Sharpie) = \Water level meter
= Personal protective equipment

4.2 Measuring Devices

The equipment required to obtain water level measurements is dependent on the type of procedure chosen.
Measurements may be made with a number of different devices and procedures. Measurements are taken relevant to a
permanent measurement point on the well riser.

Electrical tapes are preferred over other devices such as steel tape because of the electrical tape's simplicity and ability
to make measurements in a short period of time. Many types of electrical instruments have been devised for measuring
water levels; most operate on the principle that a circuit is completed when two electrodes are immersed in water.
Examples of electrical tapes that are frequently used include the Slope Indicator Co.® and Solinst® electronic water level
indicators. These instruments are powered by batteries that shall be checked before mobilization to the field.

Electrical tapes are coiled on a hand-cranked reel unit that contains the batteries and a signaling device that indicates
when the circuit is closed (i.e., when the probe reaches the water). Electrodes are generally contained in a weighted
probe that keeps the tape taut in addition to providing some shielding of the electrodes against false indications as the
probe is being lowered into the hole. The electrical tapes are marked with 0.01-foot increments. Caution shall be
exercised when using electrical tapes when the water contains elevated amounts of dissolved solids. Under these
conditions, the signaling device will remain activated after the probe is removed from the water. When the water being
measured contains very low amounts of dissolved solids, it is possible for the probe to extend several inches below the
water level before activating the signaling device. Both of these conditions are related to the conductivity of the water and
in some cases may be compensated for by the sensitivity control, if the device has this option. In groundwater with high
conductivity the sensitivity control may need to be turned down, and in groundwater with low conductivity the sensitivity
control may need to be turned up to get a proper depth to groundwater measurement.
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5.0 Procedures

5.1 Preparation
The following steps must be taken when preparing to obtain a water level measurement:

® Assign a designated field logbook to record all field events and measurements according to CDM SOP 4-1. Document
any and all deviations from SOPs and site-specific plans in the logbook and include rationale for the changes.

® Always exercise caution to prevent inappropriate or contaminated materials from entering an environmental well.

= Standing upwind from the well, open the groundwater well. Monitor the well with a photoionization detector, flame
ionization detector, or equivalent vapor analyzer as soon as the cap is opened, as dictated by the site-specific health
and safety plan.

For comparability, water level measurements shall always be referenced to the same vertical (elevation) datum marker,
such as a U. S. Geological Survey (USGS) vertical and horizontal control point monument. The elevations calculated
from the measurement of static water levels shall be referenced to mean sea level unless otherwise specified in the site-
specific plans.

The measurement point must be as permanent as possible, clearly defined, marked, and easily located. Frequently, the
top of the PVC riser is designated as the measurement point. However, since the top of the riser is seldom smooth and
horizontal, one particular point on the riser pipe shall be designated and clearly marked. This can be accomplished by
marking a point on the top of the riser pipe with a permanent marker. To avoid spilling liquids into the well, paints or other
liquid marking materials shall not be used.

5.2 Water Level Measurement Using Electrical Water Level Indicators
The following steps must be followed when taking water level measurements using electrical tapes:

= Before lowering the probe into the well, the circuitry shall be checked by dipping the probe in tap water and checking
to ensure that the signaling device responds to probe submergence. The probe shall then be lowered slowly into the
well until contact with the water surface is indicated. The electrical tape reading is made at the measuring point. Take
a second and third check reading to verify the measurement before completely withdrawing the tape from the well.

= |ndependent electrical tape measurements of static water levels using the tape shall agree within 0.01 foot for depths of
less than about 200 feet. At greater depths, independent measurements may not be this close. For a depth of about 500
feet, the maximum difference of independent measurement using the same tape shall be within 0.1 foot.

= Decontaminate the electrical tape according to CDM SOP 4-5 before proceeding to the next well to minimize cross
contamination.

It may be necessary to check the electrical tape length with a graduated steel tape after the line has been used for a long
period of time (at least annually) or after it has been pulled hard in attempting to free the line. Some electrical tapes,
especially the single line wire, are subject to becoming permanently stretched.

5.3 Other Water Level Measurement Methods
Although the method cited above (electrical water level indicator) for measuring water levels predominates in the
environmental sector, there are a number of other methods available that may be well suited for a particular purpose.

5.3.1 Ultrasonic Method

The ultrasonic method electronically measures the amount of time it takes a sound wave to reach and reflect off the
water surface and return to the ground surface. These instruments contain electronic microprocessors, capable of
performing this measurement many times each second. The actual depth to water, as calculated by the microprocessor,
is an average of many individual readings.
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5.3.2 Pressure Gauge Method

This method, also called the air-line submergence method, uses a pressure gauge and is the preferred method for
obtaining water level measurements in pumping wells. An air line constructed of semi-rigid tubing is inserted into the well
below the water table. The tube end at the surface is connected to an air tank or compressor and pressure gauge.
Filtered air is then forced through the tube and the resultant pressure is read in pounds per square inch (psi). This
reading is converted to feet of water in the column and subtracted from the total tube length to give depth to water.
Readings are then converted to groundwater elevation. Results are plotted on a field logging form. Calibration records
and the exact procedures used must be maintained.

5.3.3 Acoustic Probe Method

The acoustic probe is an electronic device containing two electrodes and a battery-powered transducer. The probe is
attached to a tape. The probe is lowered into the well until a sound is detected, indicating the electrodes in the probe
have contacted the water surface. This method is similar to the electrical probe method discussed in Section 5.2.

5.3.4 Continuous Recording Method

The measurement of groundwater elevations within pumping or monitoring wells can be accomplished by the use of a
mechanical or digital analog computerized continuous recording system and shall be performed according to
specifications given by the manufacturer of each unit. In general, when using the mechanical or digital system, the
pressure or electrical transducer is lowered into the well until it intersects the water surface. The actual depth to water is
then measured by one of the methods described above and used to calibrate the continuous recorder.

The necessary adjustments and preparations are then completed according to the specifications given for each type of
continuous recorder. Proper maintenance of continuous recording devices during water level monitoring shall be
performed such that continuous, permanent records are developed for the specified period of time. Records shall be
stored on mechanical graph paper or on a microprocessor. Frequent calibrations of equipment shall also be made during
monitoring periods of long duration in accordance with the manufacturers’ specifications.

6.0 Restrictions/Limitations

6.1 Groundwater and Miscible Fluids
Where water is rapidly dripping or flowing into a well, either from the top of the well or from fractures, obtaining an
accurate reading may not be possible.

The effect of the water flowing into the well may interfere with an electronic water level measuring device, resulting in a
false water level measurement. If water levels must be recorded in wells completed in aquifers that are recharging or
discharging, the electronic water level indicator is the preferred measuring device, but shall be used with the awareness
of possible false measurements. To minimize the effects of “splashing,” a 1-inch pipe (decontaminated for environmental
wells) may be lowered into the pumping well into which the water level indicator would be inserted. This will minimize the
effect of “splashing” until the probe contacts the groundwater and protect the probe from becoming tangled in pump
wiring or well spacers associated with downhole equipment such as submersible pumps.

6.2 Immiscible Fluids

For wells containing immiscible contaminants, the field personnel will need to use special procedures for the measurement
of fluid levels. The procedure to follow will depend on whether layers are light immiscibles that form lenses floating on the
top of the water table, or dense immiscibles that sink through the aquifer and form lenses over less permeable layers.

In the case of light immiscibles, measurements of immiscible fluid and water levels cannot be accomplished by using
normal techniques. A conventional electrical tape often will not respond to nonconducting immiscible fluids.

Techniques have been specially developed to measure fluid levels in wells containing immiscible fluids, particularly
petroleum products. A special paste or gel applied to the end of 